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ADVERTISEMENT. 



The materials for a biography of James Smithson are exceedingly scanty, 
and no life of him has ever been published. Efforts have several times 
been made by the Smithsonian Institution to procure facts and incidents 
relative to its founder, and during the present year unusual exertions were 
put forth for this purpose. 

Nothing new has been elicited however from these recent inquiries, and 
Mr. Rhees has collected all the information likely to be obtained and 
presents it, for the first time, as an authentic account of the distinguished 
man who was no less noted for his own scientific attainments than for his 
remarkable bequest. 

The following pages include a sketch of his life, list of his writings, 
notices of his death, and tributes to his memory. 

It also gives a concise account of the manner in which the legacy was 
obtained by the United States, of the legislation of Congress in relation to 
its acceptance and disposition, and of the final passage of the " Act to 
establish the Smithsonian Institution." 

SPENCER F. BAIRD, 
Secretary of the SmUhaonian InMution. 

Washington, October, 1880. 
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JAMES SMITHSON AND HIS BEQUEST. 

By Welliam J. Rhees. 



James Smithson was bom in England about the year 1754, the pre- 
cise date and place of his nativity being onknown.* He was a natural 
son of Hugh Smithson, first Duke of Northumberland, his mother being 
a Mrs. Elizabeth Macie, of an old family in Wiltshire of the name of 
Hungerford. Nothing has been learned of her history. 

Hugh Smithson, his father, was distinguished as a member of one of 
the most illustrious houses of Great Britain, and also because of his 
alliance with the renowned family of Percy. 

The Smithson baronetcy arose with an earlier Hugh Smithson, the 
second son of Anthony Smithson, esq., of Newscome or Newsham, in the 
parish of Kirby-on-the-Mount, Yorkshire, who was thus rewarded by 
Charles II in 1660, for his services in the royalist cause during the civil 
wars. His grandson. Sir Hugh Smithson, married Elizabeth, daughter 
of the second Lord Langdale, and had two sons. Hugh, the eldest, died 
unmarried, before his father; Langdale, the second son, married Miss 
Eevely, by whom he left one son, Hugh. This son succeeded his grand- 
father as Sir Hugh Smithson, of Stanwick, in 1750, and was the father 
of the subject of the present sketch. He married Lady Percy on the IGth 
July, 1740. Her father inherited the Dukedom of Somerset in 1741, 
and was created Earl of Northumberland in 1749. On his death, in 
1750, Sir Hugh Smithson succeeded to these honors and on the 22d of 
October, 1766, was created first Duke of Northumberland t and Earl 
Percy, with succession to his heirs male ; and finally in 1784 the barony 
of Lovaine of Alnwick was added to his accumulated dignities. 

The Duchess died in 1776. The Duke survived till 1786,J and was 
succeeded by his son Hugh (half brother of James Smithson), as the 
second Duke of Northumberland.§ 

Hugh Smithson, the first Duke of Northumberland, had (besides James 
Smithson) another natural son, who was known as Henry Louis Dickin- 
son. He received a good education, entered the military service, was 
commissioned lieutenant-colonel on the 1st of January, 1800, and on the 
4th of August, 1808, took command of the Eighty-fourth Eegimeut of 
Foot. He saw active service on the Continent and in Asia and Africa. 
His estate was left to the care of his half-brother, IVIr. James Smithson, 
in trust for the benefit of his son, and this was probably the source of a 
large part of the fund which eventually came to the United States. 

* See Appendix. Note 3. 

t There was a previous Duke of Northumberland who died without issue in 1716, 
and the title became extinct. t See Appendix. Note 2. 

i See Appendix. Note 3. 

1 
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2 JAMES SMITH80N AND HIS BEQUEST. 

The possession by the first Duke of Northumberland of titles and dig- 
nities only inferior to those of royalty was of little consequence to his 
son James Smithson. Deprived by the bar sinister on his escutcheon 
from claiming the family name and honors, he nevertheless aspired to win 
a fame more universal and lasting than these coiUd have bestowed upon 
him. He devoted himself to original research in the field of science, and 
sought to be known and honored by his fellow-men as a discoverer of 
new truths. Moreover, he resolved to attach his name to an institution 
unique in its character, noble in its object, and universal in its benefi- 
cence, of which John Quincy Adams has well said, "Of all the founda- 
tions of establishments for pious or charitable uses which ever signalized 
the spirit of the age or the comprehensive beneficence of the founder, 
none can be named more deserving of the approbation of mankind.'' 

Smithson's feeling in regard to posthumous fame was strikingly ex- 
pressed in the following sentence found in one of his manuscripts. 

"The best blood of England flows in my veins; on my father's side I 
am a Northumherlandy on my mother's I am related to kings, but this 
avails me not. My name shall live in the memory of man when the titles 
of the Korthumberlands and the Percys are extinct and forgotten." 

As Prbf. W. E. Johnson has well observed in speaking of Smithson : 
"The man of science is willing to rest on the basis of his own labors 
alone for his credit with mankind, and his fame with future generations. 
In the view of such a man, the accidents of birth, of fortune, of local 
habitation, and conventional rank in the artificial organization of society^ 
all sink into insignificance by the side of a single truth of nature. If 
he have contributed his mite to the increase of knowledge; if he have 
diffused that knowledge for the benefit of man, and above all, if he have 
applied it to the useful, or even to the ornamental purposes* of life, he 
has laid not his family, not his country, but the world of mankind under 
a lasting obligation." 

The eloquent words of John Quincy Adams in reference to the fame 
to be conferred on Smithson by the successful accomplishment of the 
great design he had in view by his bequest are appropriate in this con- 
nection. 

"The father of the testator upon forming his alliance with the heiress 
of the family of the Percys, assumed, by an act of the British Parliament, 
that name, and, under it, became Duke of Northumberland. But re- 
nowned as is the name of Percy in the historical annals of England ; 
resoun^g as it does from the summit of the Cheviot Hills to the ears 
of our children in the ballad of Chevy Chace, with the classical com- 
mentary of Addison; freshened and renovated in our memory as it has 
recently been from the purest fountain of poetical inspiration in the loft- 
ier strain of Alnwick Castle, tuned by a bard from our own native land 
(Fitz Greene Halleck) ; doubly immortalized as it is in the deathless 
dramas of Shakspeare ; 'confident against the world in arms,' as it may 
have been in ages long past and may still be in the virtues of its present 
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JAMES 8MITH80N AND HIS BEQUEST. 3 

possessors by inheritance, let the trust of James Smithson to the TJnited 
States of America be faithfully executed by their representatives in Oon- 
.gress, let the result accomplish his object, Hhe increase and diffusion of 
knowledge among men,' and a wreath of more unfading verdure shall 
-entwine itself in the lapse of future ages around the name of Smithson, 
than the united hands of tradition, history, and poetry have braided 
around the name of Percy through the long perspective in ages past of 
a thousand years." 

The Duke of Northumberland provided a liberal education for his son 
James, who pursued his studies at Oxford University, where he became 
attached to Pembroke College, distinguished for having among its 
fellows the learned Blackstone, the eloquent Whitfield, and the cele- 
brated Dr. Samuel Johnson. Here the young student was noted for 
diligence, application, and good scholarship, and attracted marked at- 
tention by his proficiency in chemistry. His vacations were passed in 
-excursions to collect minerals and ores which it was his favorite occu- 
pation to analyze. At Oxford he received the impulse for scientific 
research which chara<5terized all his future life, and the ardent desire not 
only to advance knowledge himself but to devote in after years his whole 
fortune to provide means by which others could prosecute this high and 
noble pursuit. 

He was graduated at Pembroke College on the 26th of May, 1786, as 
James Lewis Macie,* by which name he seems at that time to have 
been known, and which he retained for about fourteen years, when he 
adopted that of James Smithson.! 

Smithson never married, and as a man of wealth had ample op- 
portunity for leisure or the indulgence of mere personal gratification. 
But idleness and pleasure were not compatible with the spirit and ardor 
of the young student of chemistry. He diligently pursued his investi- 
gations, and his ambition to become associated with the votaries of 
science induced him to seek membership in the Eoyal Society of London; 

" The Eoyal Society of London," says Arago, " enjoys throughout the 
whole kingdom a vast and deserved consideration. The philosophical 
transactions which it publishes have been for more than a century and 
a half the glorious archives in which British genius holds it an honor to 
deposit its titles to the recognition of posterity. The wish to see his 
name inscribed in the list of fellow-laborers in this truly national col- 
lection beside the names of Newton, Bradley, Priestley, and Cavendish, 
has always been among the students of the celebrated universities of 
Cambridge, Oxford, Edinburgh, and Dublin, the most anxious as well 
as legitimate object of emulation. Here is always the highest point of 
ambition of the man of science." 

* So given in the Oxford Catalogue. In the Philosophical Transactions and the 
Gentleman's Magazine the name is given as James Louis Macie. 

t His second paper in the Philosophical Transactions, 1802, is by James Smithson. 
Sir T)avies Glilbert, in his eulogy of him in 1830, calls him James Lewis Smithson. 
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4 JAMES SMITHSON AND HIS BEQUEST. 

The following is the official recommendation of his application to the 
society, bearing the signatures of some of its most illostrioas members : 

"James Lewis Macie, Esq., M. A., late of Pembroke College, Oxford, 
and now of John Street, Golden Square — a gentleman well versed in 
various branches of Natural Philosophy, and particularly in Ohymistry 
and Mineralogy, being desirous of becoming a Fellow of the Eoyal So- 
ciidty, we whose names are hereto subscribed do, trom our personal 
knowledge of his merit, judge him highly worthy of that honour and 
likely to become a very useful and valuable Member." 

BiGHABD KmWAN. 

0. F. Gbeville. 
0. Blagden. 
H. Cavendish. 
David Pitoairn. 

He was admitted a fellow on the 26th of April, 1787, in less than one 
year after leaving the university.* 

Smithson's lodgings for some time were in Bentinck street, a locality 
famous as the place where Gibbon wrote much of his " Decline and Fall 
of the Boman Empire." Here, with authors, artists, and savans. Smith- 
son found congenial fellowship. His mind was filled with a craving for 
intellectual development, and for the advancement of human knowl- 
edge. To enlarge the domain of thought, to discover new truths, and 
to make practical application of these for the promotion of civilization^ 
were the great ends he had constantly in view. 

For purposes of scientific inquiry he engaged in extensive tours in 
various parts of Europe ; making minute observations wherever he went 
on the climate, the physical features and geological structure of the 
locality visited, the characteristics of its minerals, the methods employed 
in mining or smelting ores, and in all kinds of manufactures. 

These numerous journeys and sojourns abroad gave him a cosmopoli- 
tan character, and illustrated one of his own sayings : ^^ the man of 
science is of no country, the world is his country, all mankind his coun- 

* Extract from Journal Booh of the Royal Society, 
Ordinary meeting, Jan. 18, 1787. — Certificates were read recommending for election 
Louis Pinto de Sonsa ContlDho, Knight of the Orders of Malta and Christ, and Envoy 
Extraordinary and Minister Plenipotentiary from the Qneen of Portngal to the Court 
of Great Britain. Also Sir Thomas Gery CuUum, Bart., of Bury Saint Edmunds, in 
Suffolk, and James Lewis Macie, Esq., M. A., late of Pembroke College, Oxford, and 
now of John Stieet, Golden Square. 

April 19, 1787. — Louis Pinto de Sousa Coutinho, Portuguese Minister at the Court of 
Great Britain , Sir Thos. Gery Cullum, Bart., and James Lewis Macie, Esq., Certificates 
in whose favour had hung the usual time in the Meeting Boom were put to the baUot 
and chosen into the Society, 

April 26, 1787.— Jabies Lewis Macie, Esq., and Sir Thos. Gery Cullum, Bart., elected 
at a former meeting attended. They paid their admission fees, compounded for An- 
nual Contributions, and having signed the obligation in the Charter book were ad- 
mitted feUows of the Society. 
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JAMES SMITHSON AND HIS BEQUEST. 5 

trymen.^ This fact is exemplified by the life of Smithson — born in Eng- 
land, spending most of his time in France and Germany, buried in Italy, 
and leaving his name and fortune to the United States of America. 

Desiring to bring to the practical test of actual experiment every 
thing that came to his notice, he fitted up and carried with him a porta- 
ble laboratory. He collected also a cabinet of minerals composed of 
thousands of minute specimens, including all the rarest gems, so that 
immediate comparison could be made of a novel or undetermined speci- 
men, with an accurately arranged and labeled collection. With minute 
balances, his weights scarcely exceeding a gram, and with articles so 
-delicate as to be scarcely visible, he made the most accurate and satis- 
factory determinations. With a few pieces, not exceedirg half a cubic 
inch in size, of tabasheer, a substance found in the hollow of bamboo 
canes, he made over two hundred and fifty different experiments. ♦ 

The value which Smithson placed on such minute researches is inci- 
-dentally shown by a remark in his paper on "fluorine." He says, 
^' there may be persons who, measuring the importance of the subject 
by the magnitude of the object, will cast a supercilious look on this dis- 
•cussion ; but the particle and the planet are subject to the same laws, and 
what is learned of the one will be known of the other.'' 

Smithson's ardor for knowledge and his zeal as a collector of new and 
rare minerals exposed him sometimes to hardship and privation. An 
interesting account of one of his journeys is given in his private journal. 

In 1784, in company with Mr. Thornton, Mons. Faujas de St. Fond, 
the celebrated geologist of France, the Italian Count Andrioni, and 
others, he made a tour through !New Oastle, Edinburgh, Glasgow, Dum- 
barton, Tarbet, Inverary, Oban, Arran, and the island of Staffa. 

As stated in Mr. Smithson's journal, the party had arrived at a house 
on the coast of Mull, opposite the island, and the journal continues : 

" Mr. Turtusk got me a separate boat ; set off about half-past eleven 
o'clock in the morning, on Friday, the 24th of September, for StaflEsL 
Some wind, the sea a little rough ; wind increased, sea ran very high ; 
rowed round some part of the island, but found it impossible to go be- 
fore Fingal's cave 5 was obliged to return 5 landed on Staffa with diflft- 
oulty; sailors press to go off* again immediately; am unwilling to de- 
part without having thoroughly examined the island. Eesolve to stay 
aU night. Mr. Maclaire stays with me; the other party which was 
there had already come to the very same determination ; all crammed 
into one bad hut, though nine of ourselves besides the family; supped 
upon eggs, potatoes, and milk ; lay upon hay, in a kind of bam." (The 
party, be it remembered, embraced two English gentlemen, one French 
savant, one Italian count.) 

" 25th. Got up early, sea. ran very high, wind extremely strong — ^no 
boat could put oft Breakfasted on boiled potatoes and milk ; dined 
upon the same ; only got a few very bad fish ; supped on potatoes and 



* See AppeDdix. Note 4. 
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b JAMES 8MITHS0N AND HIS BEQUEST. 

milk 5 lay in the bam, firmly expecting to stay there for a week, without 
even bread.'' 

^'Sunday the 26tA. — The man of the island came at five or six o'clock 
in the morning to tell us that the wind was dropped, and that it was u 
good day. Set off in the small boat, which took water so fast that my 
servant was obliged to bail constantly — ^the sail, an old plaid — the ropes, 
old garters." 

On the 29th, the tourists are at Oban, where a little circumstance is- 
noted, which significantly marks the zeal and activity of the collector 
of minerals and fossils, and the light in which devotion to geology \& 
sometimes viewed. 

'^September 29.— This day packed up my fossils in a barrel, and paid 2«. 
6d. for their going by water to Edinbui'gh. Mr. Stevenson charged hali 
a crown a night for my rooms, because I had brought ^stones and dirt^ 
as he said into it." 

A month later he visited Northwich. 

^^ October 28. — Went to visit one of the salt mines, in which they told 
me there were two kinds of salt. They let me down in a bucket, in which 
I oply put one foot, and I had a miner with me. I think the first shaft 
was about thirty yards, at the bottom of which was a pool of water, but 
on one side there was a horizontal opening, from which sunk a second 
shaft, which went to the bottom of the pit, and the man let us down iik 
a bucket smaller than the first."* 

These incidents indicate the' character of Smithson as a scientific en- 
thusiast, not easily deterred by the fear of personal inconvenience from 
the pursuit of his favorite object. 

Much of his life was passed on the Continent, in Berlin, Paris, Eome,. 
Florence, and Geneva, enjoying everywhere the friendship and respect 
of the leading men of science,! and always devoting himself to the study 
of physical phenomena. Distinguished authors, as Gay-Lussac, Marcet,. 
Haiiy, Berzelius, and Oordier, presented him with their scientific papers {^ 
as soon as published, and he enjoyed intimate association and corre- 
spondence with Davy, Gilbert, Arago, Biot, Klaproth, Black, and 
others. § 

As a chemist. Sir Davies Gilbert, President of the Eoyal Society, pro- 
nounced Smithson to be the rival of WoUaston, of whomMagendie said,. 
" his hearing was so fine he might have been thought to be blind, and hi» 
sight so piercing he might have been supposed to be deaf." It is related 
of him that he made a galvanic battery in a thimble, and a platinum wire 
much finer than any hair. 

* Smithsonian Miscell, Coll., No. 327, p. 140. 

tGaltoD, in speaking of Erasmus Darwin, remarks: "He was held in very bigb 
esteem by his scientific friends, including such celebrities as Priestley and James Watt^ 
and it is by a man's position among his contemporaries and competitors that his work 
may most justly be appraised." Francis Galton, English Mm of Soionoe^ 

tSee Appendix.— Note 5. 

} See Appendix. — Note 6. 
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JAMES SMITHSON AND HIS BEQUEST. 7 

Prof. Walter E. Johnson has made the following remarks respecting 
Smithson : 

'* It appears from his published works that his was not the charactefr of 
a mere amateur of science. He was an active and industrious laborer 
in the most interesting and important branch of research — mineral 
chemistry. A contemporary of Davy and of WoUaston, and a corre- 
spondent of Black, Banks, Thomson, and a host of other names re- 
nowned in the annals of science, it is evident that his labors had to un- 
dergo the scrutiny of those who could easily have detected errors, had 
any of a serious character been committed. His was a capacity by no 
means contemptible for the operations and expedients of the laboratory. 
He felt the importance of every help afforded by a simplification of meth- 
ods and means of research, and the use of minute quantities and accu- 
rate determinations in conducting his inquiries.'' 

Smithson says in one of his papers, " chemistry is yet so new a science,'^ 
what we know of it bears so small a proportion to what we are igno- 
rant of 5 our knowledge in every department of it is so incomplete, con- 
sisting so entirely of isolated points, thinly scattered, like lurid specks on 
a vast field of darkness, that no researches can be undertaken without 
producing some facts leading to consequences which extend beyond the 
boundaries of their immediate object."* 

Many of these "lurid specks ^ in the vast field of darkness of which 
Smithson spoke so feelingly, have, Prof. Johnson observes, " since his 
days of activity expanded into broad sheets of light. Chemistry has 
assumed its rank among the exact sciences. Methods and instruments 
of analysis unknown to the age of Smithson have come into &miliar 
use among chemists. These may have rendered less available for the 
present purposes of science than they otherwise might have been, a i)or- 
tion of the analysis and other researches of our author. The same may, 
however, be said of nearly every other writer of his day." 

Although his principal labors were in analytical chemistry, he distin- 
guished himself by Jiis researches in mineralogy and crystallography, in 
all his work exhibiting the most careful and minute attention to accu- 
racy.! In his second published paper, he observes : " It may be proper 
to say that the experiments have been stated precisely as they turned 
out, and have not been in the least degree bent to the system." 

That he pursued his investigations in a philosophic spirit, and with 
proper methods, is evident from the favor with which his contributions 
to the scientific societies and transactions of the day were received by 
his contemporaries, and the fact that the results he reached are still 
accepted as scientific truths.J 

'A chemical analysis of some calamines. Smithsonian MisceU, ColLf No. 327, p. 26. 

t He carefully noted on the margins of his books mistakes in grammar or orthography, 
and frequently corrected erroneous statements or improper references in the indexes. 

t An account of some of Smithson's experiments and copies of his notes on minerals 
and rocks are given in a paper on the works and character of James Smithson, by Dr. 
J. B. McD. Irby. Smithsonian MisceU. CollectianSf No. 327, 1879, p. 143. 
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8 JAMES SBHTHSON AND HIS BEQUEST. 

In one of his essays, lie divides the sources of knowledge into, Isti, 
observation^ 2d, reasoning; 3d, information; 4th, conjecture. In ajl 
his researches he began the process of acquisition by observing. 

One of his sentiments has been adopted as the motto on the publica- 
tions of the Smithsonian Institution; viz: ^' Every man is a valuable 
member of society^ wlu>j by his observations^ researcliesy and experiments^ 
procures Icnowledge for menP 

In a critical notice of Davy's Elements of Chemical Philosophy in the 
Quarterly Eeview for 1812, the writer speaking of recent advances in 
chemistry, and especially in the establishment and extension of the law 
of definite proportions, remarks : " For these facts the science is princi- 
pally indebted, after Mr. Higgins, to Dalton, Gay-Lussac, Smithson, and 
Wollaston.'^* 

The mineral species ^^Smithsonite^^ a carbonate of zinc, was discovered 
and analyzed by him, among some ores from Somersetshire and Der- 
byshire, England. The name, Smithsonite, appears to have been con- 
ferred on it by the great French mineralogist Beudant. 

It is interesting to notice the number and variety of specimens from 
the vegetable kingdom that Smithson subjected to analysis. They in- 
clude the violet, red rose, red clover, daisy, blue hyacinth, hollyhock, 
lavender, artichoke, scarlet geranium, red cabbage, radish, poppy, plum, 
pomegranate, mulberry, cherry, currant, buckthorn berries, elder and 
privet berries. He also examined the coloring matter of animal greens. 

It is perhaps worthy of note that his first paper related to an article 
of importance in the materia medica^ and his last to a matter of prac- 
tical value to artists. He by no means confined his attention to abstract 
science, but contributed knowledge of improved methods of constructing 
' lamps, and of making tea and coffee. That such practical questions 
might be considered of little importance by men of science he seems to 
acknowledge by the remarks he makes in one of his papers. 

"It is to be regretted,'^ he observes, "that those who cultivate 
science frequently withhold improvements in their apparatus and pro- 
cesses, from which they themselves derive advantage, owing to their not 
deeming them of sufficient magnitude for publication. When the sole 
view is to further a pursuit of whose importance to mankind a convic- 
tion exists, all that can should be imparted, however small may appear 
the merit which attaches to it.''t 

A secretary of the French Academy deemed it his duty to offer an 
excuse for having given a detailed account of certain researches of 
Leibnitz, which had not required great efforts of the intellect. " We 
ought,'' says he, "to be very much obliged to a man such as he is, when 
he condescends, for the public good, to do something which does not 
partake of genius." Arago remarked in his eulogy on Fourier, " I can- 
not conceive the ground of such scruples ; in the present day the sciences 

* Quarterly Review, 1812, vol. viii, p. 77. 

t Some improvements of lamps. Stnithsonian Miaoell. Coll, No. 327, p. 78. 
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JAMES SMITHSON AND HIS BEQUEST. 9 

are regarded fipom too high a pomt of view to allow us to hesitate in 
placing in the first rank of the labors with which they are adorned 
those which diffuse comfort, health, and happiness amidst the working 
population.'^ 

In another of his papers Smithson says, referring to practical inves- 
tigations : 

^^ In all cases means of economy tend to augment and diffuse comfort 
4Uid happiness. They bring within the reach of the many what waste- 
ful proceeding confines to the few. By diminishing expenditure on one 
article they allow of some other enjoyment which was before unattaina- 
ble. A reduction in quantity permits an indulgence in superior quality. 
In the present instance the importance of economy is particularly great 
since it is applied to matters of high price, which constitute one of the 
daily meals of a large portion of the population of the earth.'' 

" That in cookery also the power of subjecting for an indefinite dura- 
tion to a boiling heat, without the slightest dependiture of volatile mat- 
ter, will admit of a beneficial application, is unquestionable."* 

In the books of his library are found numerous marginal notes, indi- 
cating his special attention to subjects relating to the health, comfort, 
resources, and happiness of the people. 

Among his effects were several hundred manuscripts and a great 
number of notes or scraps on a variety of subjects, including history, the 
arts, language, rural pursuits, &c. On the subject of "habitations" 
were articles classified under the several heads of situation, exposure, 
exterior and interior arrangements, building materials, contents and 
adornment of rooms, furniture, pictures, statuary, &c. It is not im- 
probable that he contemplated the preparation of a cyclopedia or phil- 
osophical dictionary. 

Smithson's contributions to scientific literature consist of twenty-seven 
papers, eight published in the Philosophical Transactions of the Royal 
Society, in the years 1791,1802,1806,1808,1811,1812, 1813, and 1817, and 
nineteen in Thomson's Annals of Philosophy, a journal of the highest 
scientific chara<5ter, in 1819, 1820, 1821, 1822, 1823, 1824, and 1825. These 
papers have recently been collected and reprinted by the Smithsonian 
Institution.t Several of them were previously republished in foreign 
scientific journals translated by himself. 

It is highly probable that Smithson contributed articles to scientific 
and literary journals other than those mentioned, but they have not 
yet been discovered. 

* An improyed method of makiDg coffee. Smithsonian Miscell. Coll., No. 327, p. 88w 
iSmithsonian ARacell. Coll, No. 327, 1879, 8 vo., 166 pp. 
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The following is a list of his scientific writings : 

[In the Philoflophioal TranBactions of the Royal Society of London.] 

1791. An account of some chemical experiments on Tabasheer^ voL 

Ixxxi, pt. II, p. 368. 
1802. A chemical analysis of some Calamines, voL xciii, p. 12. 

1806. Account of a discovery of native minium, vol. xcvi, pt. I, p. 267. 

1807. On quadruple and binary compounds, particularly snlphnrets,. 

[Philosophical Magazine, voL xxix, p. 275.] 

1808. On the composition of the compound snlphuret from Huel Boys^ 

and an account of its crystals, vol. xcviii, p. 55. 
1811. On the composition of zeolite, voL ci, p. 171. 
1813. On a substance from the elm tree, called ulmin, vol. dii, p. 64. 
1813. On a saline substance from Mount Vesuvius, vol. ciii, p. 256. 
1817. A few facts relative to the coloring matter of some vegetables^ 

vol. cviii., p. 110. 

[In Thomson's Annals of Philosophy.] 

1819. On a native compound of sulphuret of lead and arsenic, voL xiv^ 
p. 96. 

1819. On native hydrous aiuminate of lead, or plomb gomme, vol. xiv,. 

p. 31. 

1820. On a fibrous metallic copx>er, vol. xvi, p. 46. 

1820. An account of a native combination of sulphate of barium and 

fluoride of calcium, vol. xvi, p. 48. 

1821. On some capillary metallic tin, vol. xvii. New series, vol. I, p. 271- 

1822. On the detection of very minute quantities of arsenic and mercury,- 

vol. XX. New series, vol. iv, p. 127. 

1822. Some improvements of lamps, vol. xx. New series, vol. iv,p. 363» 

1823. On the crystalline form of ice, vol. xxi. New series, vol. v, p. 340* 
1823. A means of discrimination between the sulphates of barium and 

strontium, vol. xxi. New series, vol. v, p. 359. 
1823. On the discovery of acids in mineral substances, vol. xxi. New 

series, vol. v, p. 384. 
1823. An improved method of making coflfee, vol. xxii. New series, voL 

vi, p. 30. 
1823. A discovery of chloride of potassium in the earth, vol. xxii. New 

series, vol. vi, p. 258. 

1823. A method of fixing particles on the sappare, vol. xxii. New se- 

ries, vol. vi, p. 412. 

1824. On some compounds of fluorine, vol. xxiii. New series, vol. vii, 

p. 100. 
1824. An examination of some Egyptian colors, vol. xxiii. New series, 

vol. vii, p. 115. 
1824. Some observations on Mr. Penn's theory concerning the formation 

of the Kirkdale Cave, vol. xxiv. New series, vol. viii, p. 50. 
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JAMES SMITH80N AND HIS BEQUEST. 11 

1825. Note to a letter from Dr. Black, describing a very sensible balance^ 

vol. xxvi. New series, vol. x, p. 52. 
1825. A method of fixing crayon colors, vol. xxvi. New series, vol. x,. 

p. 236. 

Smithson's writings all exbibit clearness of perception, terseness of 
language and accuracy of expression.* 

A trait of Smithson's character is exhibited in the allusions he make» 
in his writings to other scientific men. His expressions are always 
kind or complimentary, evidently not for the sake of flattery, but from 
a sense of justice and truthful recognition of merit. He speaks of Mr. 
Tennant as one " whose many and highly important discoveries have 
so greatly contributed to the progress of chemical science.'' Abbe HaUy 
he refers to as one " so justly celebrated for his great knowledge in- 
crystallography, mineralogy," &c. "The analysis we possess of na- 
trolite by the illustrious chemist of Berlin," &c. 

Of Baron Oronstedt he says, " the greatest mineralogist who has yet 
appeared." 

"A query from the celebrated Mr. Vauquelin." 

"The celebrated Mr. Klaproth, to whom nearly every department of 
chemistry is under numerous and great obligations." 

"M. Berzelius' elegant method of detecting phosphoric acid," &c. 

"M. Werner, its principal and most distinguished professor," &c. 

Smithson died on the 27th of June, 1829, at Genoa, Italy. He was- 
buried in the Protestant cemetery, about a mile west of Genoa, on the^ 
high elevation which forms the west side of the harbor and overlooks- 
the town of Sampierdarena. His grave is marked by a handsome monu- 
ment. The base is of pale gray marble, 6 feet and a half long, 3 feet 
wide, and 3J feet high. On the top of this is a white marble urn suit- 
ably proportioned to the base. The lot is inclosed by an iron fence, with 
gray marble corner posts. On one side of the monument the inscription 
is as follows : 

" Sacred to the memory of James Smithson, esq., Eellow of the Royal 
Society, London, who died at Genoa the 26th June, 1829, aged 75 years.'^ 

On the other side is the following : 

"This monument is erected, and the ground on which it stands pur- 
chased in perpetuity, by Henry Hungerford, esq., the deceased's nephew,, 
in token of gratitude to a generous benefactor and as a tribute to de- 
parted worth." 

The announcement of his departure called forth expressions of regret 
from prominent men of science, and as he had been an honored Fellow of 
the Eoyal Society, its president. Sir Davies Gilbert, alluded to it on two 
occasions. At the meeting of the Royal Society November 30, 1829, he 
remarked, " In no previous interval of twelve months has the society 

* A &w extracts from bis published writings are given in the Appendix, Note 7. 
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12 JAMES SMITHSON AND HIS BEQUEST. 

collectively, or have its individual members, experienced losses so 
severe, or so much in every respect to be deplored.'' Among the names 
then referred to were those of Dr. W. H. Wollaston, Dr. Thomas Young, 
and Sir Humphrey Davy. To these illustrious savans he adds that of 
James Smithson, who, he says, <^has aldded eight communications to our 
Transactions. He was distinguished by the intimate friendship of Mr. 
Cavendish, and rivalled our most expert chemists in elegant analyses.'** 

At the following anniversary meeting of the Eoyal Society, November 
30, 1830, the president, Sir Davies Gilbert, delivered an address in. 
which, after speaking of the death of Major Kennele and Mr. Ohevenix, 
he says : 

# * # u rjx^Q Qniy remaining individual who has taken a direct and 
active part in our labours, by contributing to the Transactions, is Mr. 
James Lewis Smithson, and of this gentleman I must be allowed to 
speak with affection. We were at Oxford together, of the same college, 
a.nd our acquaintance continued to the time of his decease. 

<< Mr. Smithson, then called Macie, and an undergraduate, had the 
reputation of excelling all other resident members of the University in 
the knowledge of chemistry. He was early honored by an intimate 
acquaintance with Mr. Cavendish; he was admitted into the Eoyal 
Society, and soon after presented a paper on the very curious concretion 
frequently found in the hollow of bambii canes, named TabasJieer. This 
he found to consist almost entirely of silex, existing in a manner similar 
to what Davy long afterwards discovered in the epidermis of reeds and 
grasses. 

" Mr. Smithson enriched our Transactions with seven other communi* 
cations : A chemical analysis of some calamines. Account of a discov- 
ery of native minium. On the composition and crystallization of certain 
sulphurets from Huel Boys in Cornwall. On the composition of zeolite. 
On a substance procured from the elm tree, called Ulmin. On a saline 
substance from Mount Vesuvius. Facts relative to the colouring matter 
•of vegetables. 

" He was the friend of Dr. Wollaston, and at the same time his rival 
In the manipulation and analysis of small quantities. Aj'aOjj d^ eptq 
ijde ppoTotfft. Mr. Smithson frequently repeated an occurrence with 
much pleasure and exultation, as exceeding anything that could be 
brought into competition with it ; and this must apologize for my in- 
troducing what might otherwise be deemed an anecdote too light and 
trifling on such an occasion as the present. 

" Mr. Smithson declared that happening to observe a tear gliding 
down a lady's cheek, he endeavored to catch it on a crystal vessel; that 
one-half of the drop escaped, but having preserved the other half he 
submitted it to reagents, and detected what was then called microcosmio 
salt, with muriate of soda, and, I think, three or four more saline sub- 
stances, held in solution. 

*Philo8ophioal Magazine, 1830, vol. vii, p. 42. 
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" For many years past Mr. Smithson has resided abroad, principally, 
I believe, on account of his health; but he carried with him the esteem 
and regard of varioas private friends, and of a still larger number of 
persons who appreciated and admired his acquirements."* 

This tribute to his memory and worth shows the high standing Smith- 
son had attained in the estimation of his compeers, and that he secured 
the fidelity and affection of his dependants is evinced by the care with 
which, in his will, he provides a reward for their attachment and services* 

" It has been the lot of the greatest part of those who have excelled in 
science,'' says Dr. Johnson, "to be known only by their own writings, and 
to have left behind them no remembrance of their domestic life or pri- 
vate transactions, or only such memorials of particular passages as are 
on certain occasions necessarily recorded in public registers.'' 

To the same effect, Wilson, in his life of Cavendish (the warm friend of 
Smithson), remarks: " So careless has his own country been of his mem- 
ory that although he was for some fifty years a well-known and very dis- 
tinguished Fellow of the Eoyal Society, a member for a lengthened period 
of the French Institute, and an object of European interest to men of 
science, yet scarcely anything can be learned concerning his early history. 
This, no doubt, is owing in great part to his own dislike of publicity, and 
to the reserve and love of retirement which strongly characterized him. 
Long before his death however, he was so conspicuous a person in the 
scientific circles of London that the incidents of his early life might 
readily have been ascertained. They were not, it should seem, inquired 
into by any biographer."! 

This is eminently true of Smithson. We are unfortunately debarred 
from acquiring an intimate knowledge of his personal traits and peculi- 
arities by the absence of an autobiography, or even of any sketch of his 
life by his friends. For this reason we are more ready to avail ourselves 
of every fact in regard to him that can be ascertained, however trivial or 
insignificant any one of these might otherwise be considered. Even an 
inventory of his wardrobe and a schedule of his personal property pos- 
sesses an interest and serves at least to gratify a natural curiosity. Such 
a list has recently been found as certified by the English consul at Genoa, 
after the death of Smithson, with a valuation of the different articles : 

Francs. 

A carriage, complete 2, 500 00 

Twenty-six silver forks, one salad fork, eight desert spoons, 
eighteen spoons, four sauce-ladles, one soup ladle, four salt 
spoons, three sugar ladles, one tea shell, three silver-head 
corks, two silver vessels, one toasting fork, weighing in all 
1934 ounces of silver, valued by Mr. A. Canissa, a goldsmith 1, 050 00 
An English gold repeater 200 00 

* The Philosophical Magazine, JaDaary-Jnne, 1831, vol. ix, p. 41. 
t George WilsoD. Life of Henry Cavendish. London , 1851. 
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Francs. 

A Gteneva gold watch 60 00 

Two gold snuffboxes, one toothpick case, and two shirt but- 
tons , 417 00 

One pin with sixteen small diamonds 33 34 

One ring with composition set in diamonds 66 73 

One ring of agate 3 40 

One ring, cameo, head of a Moor 50 00 

Two small boxes, one of tortoise shell, the other of amber ... 6 30 

One gold ring 13 00 

One small silver pick case 6 00 

A clasp of gold with hair 16 67 

A clasp with diamonds 203 34 

A pin with hair and diamonds 45 67 

A cameo 50 00 

A ring with diamonds 92 00 

Sixteen shirts, nineteen cravats, forty-four i>ocket handker- 
chiefs, thirteen pairs of stockings, three nightcaps, two 
pair of drawers, two pair of sheets, three pillow-cases, seven 
waistcoats, two flannel waistcoats, six pair pantaloons, two 
cloth pantaloons, three coats, one nightgown, one dressing 

coat, two pair braces, four pair gloves 400 00 

One t.elescope 60 00 

Many small articles 100 00 

Two pasteboard boxes containing medals, coins, stones, &c 

One parcel containing papers relative to the Grand Canal* 

Several parcels of papers and five books 

112 Kapoleons in gold and 34 francs 60 centimes, in the hands 

of Messrs. Gibbs& Co 2,274 60 

Cash in hands of Messrs. Gibbs & Co 3,634 74 

One parcel, thirteen certificates Spanish stock, 
Paris, 4th September, 1822, 350 piastres rente 

d'Espagne, par value, francs 24, 097 50, valued at 3, 780 00 

Promissory note for 295 francs, dated 1st June, 1824, due by 

Alexis Silenne , 295 00 

Bond for 20,000 francs, dated 8th July, 1828, due by Sailly 

& Soeur, of Paris 20,000 00 

Bill for 2,000 francs, dated 8th October, 1822, drawn by Mr. 

Sailly, accepted by Mr. Smithson 2, 000 00 

Bank-note for £100, No. 14419, 19th December, 1827, in the 

hands of Messrs. Gibbs & Co 2, 500 00 

Parcel containing accounts and letters fi*om Messrs. Drum- 
mond & Co. 

* The Grand Canal is 90 miles in length, uniting the riyers Trent and Mersey, with 
branches to the Severn, to Oxford, 6lq, It was proposed by Mr. Wedgwood, and was 
the second one made in England. 
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Very few of these articles were transferred to Mr. Bush, the agent of 
Hie United States Government, who received the bequest. His enumer- 
■ation of the personal effects of Smithson is as follows : 

^< A large trunk ^ a box containing sundry specimens of minerals ; a 
brass instrument ; a box of minerals; a box of chemical glasses; a packet 
of minerals; a glass vinegar-cruet; a stone mortar; a pair of silver-plated 
candlesticks and branches ; a pair of silver-plated candlesticks without 
branches; a hone, in a mahogany case; a plated- wire flower-basket; a 
plated coffee-pot; a small plated coffee-pot; a pair of wine-coolers; a 
pair of small candlesticks; two pair salt-cellars; a bread-basket; two 
pair vegetable dishes and covers ; a large round waiter; a large oval 
waiter ; two small oval waiters ; two plate- warmers ; a reading shade ; 
a gun ; a mahogany cabinet ; two portraits in oval frames ; a china tea- 2:^ 
service, consisting of twelve cups and saucers ; six coffee-cups ; a tea- 
pot; a slop-basin; a sugar-basin and lid; two plates; a milk-jug; atea- 
oanister; two dishes; a landscape in a gilt frame; a Derby-spar vase; 
a China tub ; a piece of fluor-spar ; a pair of glass candlesticks ; a marble .<, 
bust ; sundry books and pamphlets ; two large boxes fllled with speci- 
mens of minerals and manuscript treatises, apparently in the testator^s 
handwriting, on various philosophical subjects, particularly chemistry 
and mineralogy. Eight cases and one trunk fllled with the like." 

With reference to a gim, pieces of china, and articles of a miscella- 
neous nature belonging to Smithson, Mr. Bush was informed by his at- 
torneys that they were taken in possession by his nephew, Henry James 
Hungerford. 

Mr. Rush, in one of his dispatches to the State Department (July 14, 
1838), says: "The boxes and trunk are to go on shipboard today. Be- 
fore knowing anything of their contents, I thought proper to have them 
opened and examined in the presence of our consul and two other per- 
sons. A large portion of the contents proved to be unimportant ; never- 
theless, all will be delivered over on my arrival as I received them, ex- 
cept to have them better packed for a sea voyage, and so as to prevent 
further injury to that which time and bad packing have already done to 
them.'^ 

These articles remained in the New York custom house from the 29th 
of August, 1838, until June, 1841, when, at the earnest solicitation of 
the National Institute of Washington, they were sent to the latter city. 

The trunk contained manuscripts and clothing, the latter consisting of 
the following articles, according to a list found among the papers of the 
National Institute : " 1 net shirt, 4 sheets, 11 napkins, 6 light vests, 1 
bag, 4 roundabouts, 6 light pants and short breeches, 1 bib, 3 drawers, 
3 pair garters, 2 light coats, 1 cloth overcoat, 1 cloth military coat, 1 
oloth hunting coat, 1 cloth cloak, 1 cloth surtont, 1 cloth pair of pants, 
2 cloth vests, 4 pair stockings, 1 chapeau.'^ 

The clothing was nearly ruined by moths, and was presented to an 
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orphan asylum. An examination of the effects was made by a committee 
of the ^rational Institute, who made the following report as to part of 
them : << A cabinet, consisting of a choice and beautiful collection of 
minerals, comprising probably eight or ten thousand specimens. These^ 
though generally small, are exceedingly perfect, and constitute a very 
complete geological and mineralogical series, embracing the finest varie- 
ties of crystallization, rendered more valuable by accompanying figures 
and descriptions by Mr. Smithson, and in his own handwriting. The cab- 
inet also contains a valuable suite of meteoric stones, which appear to be 
specimens of most of the meteorites which had fallen in Europe during 
several centuries." 

Mr. Francis Markoe, jr., himself an ei^pert mineralogist, in a letter to 
the American Philosophical Society, 4th August, 1841, says "that 
among the valuable things contained in the Smithson boxes were found 
a superb collection, and very large, of precious stones and exquisite crys- 
tallized minerals, forming, as far as I can judge, decidedly the richest 
and rarest collection in this country.'' 

A medallion was found among his effects to which were attached the 
words "my likeness," written in Smithson's own hand. From this has 
been engraved the portrait published by the Institution, the great seal 
ordered by the first Board of Eegents, and the vignette which appears 
on all the Smithsonian publications. The original steel-plate portrait, 
engraved by J. W. Paradise, of New York, in 1847, was destroyed by 
fire, but it was finely reproduced for the Institution by Charles Burt, of 
New York, in 1879. 

A full-length portrait (about one- fourth size) in oil, of Smithson, rep- 
resenting him in the costume of an Oxford student, was purchased by 
the Institution in 1850, for thirty guineas, from the widow of John Fitall, 
a former servant, to whom Smithson granted an annuity in his will. 

Still later, in 1878, the Institution purchased from Mr. George Henry 
De la Batut, of France, a beautiful miniature in oil, on ivory, painted by 
Johns, on the 11th of May, 1816, at Aix-la-Ohapelle. 

The effects of Smithson were exhibited in the Patent Office building, 
Washington, until 1858, when they were transferred to the Smithsonian 
Institute, where they were unfortunately destroyed by fire on the 24th 
of January, 1865, with the exception of his books, a very few manu- 
script notes on minerals, and an oil painting of a landscape. A list of 
these books now in the Institution will be found in the appendix.* 

The following articles are enumerated as the contents of case 23 in 
Alfred Hunter's " Popular Catalogue of the Extraordinary Curiosities in 
the National Institute, arranged in the building belonging to the Patent 
Office," 1855: 

"Silver plate with coat of arms of the Northumberland family; 
chemical apparatus, test-cups, &cj thermometer, snuff-box, portrait of 

* See Appendix — ^Note 8. 
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JAMES SMITHSON AND HIS BEQUEST. 17 

Smithson's father, scales, umbrella-case, and riding-whip, sword-belt and 
plume, silver spoons and butter-knife, ornamented spools for winding 
gold wire, copper plate with his name engraved on it ; minerals of Smith- 
son, a very superb collection, though small ; silver candlestick ; an ele- 
gant service of silver, containing a great many pieces. These are all 
very much discolored by sulphurous gas. A marble head of Saint Ce- 
cilia, by Thorwaldsen, presented to Mr. Smithson at Copenhagen by 
Dr. Brandis, physician to the King of Denmark. A fine old original 
painting by Bergham, cattle piece, peasants, &c. 5 an old building in the 
distance. Its subject is rustic and familiar life. The treatment is 
chaste and mellow. The depth of the foreground is really surprising, 
and appears to be produced without an effort ; the background is trans- 
parent and aerial ; the middle distance sober and clear; the atmosphere 
and vapors pellucid and tremulous ; the quiet and docile animals, the 
groups of peasantry, and the strongholds of power are equal to any 
other great effort of the celebrated Bergham. Many specimens of pet- 
rified wood. Kotice several beautiful specimens of marble, which it 
would be difficult to distinguish from a fine landscape painting. Glass 
model of the great Eussian diamond, valued at about 600,000 pounds 
sterling.'^ 

In an "Account of the Smithsonian Institution, &C.,'' by Wm. J. Ehees, 
published in Washington in 1859, the following statement is made: 

" In the room used by the * Eegents ' and the * Establishment^ as a 
hall for their meetings, are now deposited the personal effects of James 
Smithson. Here may be seen his trunks, umbrella, walking-cane, sword, 
plume, riding-whip ; a set of silver-plate ; a miniature chemical laboratory, 
which he used when travelling; thermometers, snuff-box, scales, candle- 
sticks, &c. Hanging in this room is an original painting by Bergham, 
a rural scene, the property of Smithson, a marble head of St Cecilia, by 
Thorwalsden, &c.'' 

The will of Smithson was prepared by him on the 23d October, 1826, 
while residing in Bentinck street. Cavendish Square, London, three years 
• before his death, showing that it was made with deliberation and con- 
firmed by mature reflection. Its provisions are in some respects so re- 
markable that tbey have been attributed to a mere whim or eccentricity 
of character ; but knowledge of the man as a scientific investigator, 
accustomed to the use of precise language, fond of the most minute de- 
tails, and yet of broad and comprehensive views, precludes this infer- 
ence. An interesting circumstance has come to light from a recent care- 
ful examination of the books in Smithson's library. A volume has been 
found entitled " Plain advice to the public, to facilitate the making of 
their own wills, with forms of wills, simple and elaborate, containing 
almost every description of bequest, especially the various modes of set- 
tling property for the sole use and benefit of married women for their 
lives, with powers of appointment to them by deed or will j tables of the 
stamp duties on probates and letters of administration ; special rules 
2 
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and tables regarding the wills and letters of administration of petty 
offlicers, seamen, and marines, and a chapter of useful hints to persons 
about to make their own wiUs ; the whole illustrated with explanatory 
notes and remarks, being an intelligible and complete, though summary, 
explanation of the law of wills and testaments.' By the author of 
* Plain instructions to executors and administrators.''' London, 1826, 
8vo., 94 pages. 

It is noticeable that this book was published in the same year in which 
Smithson made his will, and that it was carefully studied is evident 
from his marginal notes, and the fact that he adopted its phraseology 
in providing an annuity to his faithful servant. His words were not 
only chosen to accord with the forms of law, but with strict regard to 
the meaning and scope of the language used. The wiU, moreover, is in 
the testator's own handwriting. 

It is an interesting subject of speculation to consider the motives 
which actuated Smithson in bequeathing his fortune to the United 
States of America to found an institution in the city of Washington. 

He is not known to have had a single correspondent in America, 
and in none of his papers is found any reference to it or to its distin- 
guished men.* It has been alleged that he was more friendly to mon- 
archical than to republican institutions, but there appears to be no foun- 
dation for this opinion. It is more probable that, living at a time when 
all Europe was convulsed with war, when the. energies of nations, the 
thoughts of rulers, and the lives of millions were devoted to efforts for 
conquest or to perpetuate despotism, he turned to the free American 
Eepublic, where he could discern the germs of rising grandeur, the ele- 
ments of enduring prosperity, and the aspirations of coming generations. 
He undoubtedly felt that in the United States there would be wider scope 
for the promotion of knowledge, and that in this new country there 
would always be free thought and indefinite progress. By selecting 
the nation itself as the depository of his trust he paid the highest com- 
pliment to its intelligence and integrity, and testified his confidence in 
republican institutions and his faith in their perpetuity. 

The period in which Smithson lived was not less marked by the 
gloom occasioned by long-protracted and almost universal war, and 
the extent and rapidity of its social changes, than by the luster of 
its brilliant discoveries in science and its useful inventions in the arts. 
The leaders of contending nations, who had long absorbed the atten- 
tion of Europe by their struggles for dominion, were at last forced to 
relinquish some of their honors to the great philosophers whose achieve- 
ments then illuminated the page of history, and which have not since 
been surpassed. It was pre-eminently a period of activity of thought, 

* There are only two books in Smithson's library containing references to the United 
States. Extracts from these relative to the city of Washington are given in the Ap- 
pendixy Note 9. 
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of fertility of invention and of original research. Pure abstract science 
had many illustrious votaries, and the practical application of its truths 
gave to the world many of the great inventions by means of which civiliza- 
tion has made such immense and rapid progress. 

Not only were individual efforts for the welfare of humanity made, 
but a spirit of association was developed and numerous organizations 
formed, having for their object the promotion of science, education, and 
philanthropy. The few existing societies also became inspired with 
new life and vigor. The "Eoyal Society of London'^ entered upon its 
most brilliant epoch and became the fountain and center of intellectual 
progress. " The Eoyal Institution of Great Britain,'' chiefly indebted 
for its origin to an American, was founded in 1800, "for diffusing the 
knowledge and facilitating the general introduction of useful mechanical 
inventions and improvements and for teaching by courses of philosoph- 
ical lectures and experiments the application of science to the common 
purposes of life." A glance at the names of a few of the great organi- 
zations instituted in different parts of the world at the close of the last 
and beginning of the present century will show the remarkable scien- 
tific activity of that period and the direction of thought towards the 
establijshment of permanent institutions : 

1782. Eoyal Irish Academy. 1812. Eoyal Academy of Sciences 
1784. Eoyal Asiatic Society. ^ of Berlin (reorganized). 

1788. Linuean Society. 1816. The French Academy of Sci- 
178^. Soci6t6 Philomatique. ences (reorganized). 

1795. Soci6t6 Philotechnique. 1818. Academy of Katural Sciences, 

1799. Academy of Sciences, Lisbon. Philadelphia. 

1800. Eoyal Institution of Great 1819. Philosophical Society, Cam- 

Britain, bridge. 

1805. Soci6t6 Anthropologiqne, 1820. Eoyal Astronomical Society. 

Paris. 1821. Soci6t6 Imp6riale de G6ogra- 

1807. Geological Society of London. phie, Paris. 

1808. Eoyal Institute of the Low 1822. Soci6t6 Asiatique, Paris. 

Countries. 1825. Soci6t6 Eoyale des Antiquai- 

1812. Literary and Philosophical res duKord, Copenhagen. 

Society, Liverpool. 1826. Zoological Society, London. 

The remarkable advances made in science at this epoch were thus 
alluded to by Arago in his eulogy on Thomas Young: 

" In a short space of time the Academy has lost from the list of its 
members, Herschel, whose bold ideas on the structure of the universe 
have acquired every year more of probability; Piazzi, who, on the first 
day of the present century, presented our solar system with a new planet ; 
Watt, who, if not the inventor of the steam-engine, was at least the 
creator of so many admirable contrivances by the aid of which the little 
instrument of Papin has become the most ingenious, the most usefiil, the 
most powerful means of applying industry ; Volta, who has been immor- 
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talized by his electric pile; Davy, equally celebrated for the decomposi- 
tion of the alkalies, and for the invaluable safety-lamp of the miner ; Wol- 
laston, whom the English called "the Pope," because he never proved 
fallible in any of his numerous experiments or of his subtle theoretical 
speculations ; Jenner, lastly, whose discovery I have no need to extol in 
the presence of fathers of families.'' 

Cuvier also made the following imposing retrospect of the scientifio 
achievements of this era in his eulogy on Haiiy : 

"The laws of a geometry, as concise as comprehensive, extended over 
the entire heavens; the boundaries of the universe enlarged and its 
spaces peopled with unknown stars; the courses of celestial bodies deter- 
mined more rigorously than ever, both in time and space ; the earth 
weighed as in a balance; man soaring to the clouds or traversing the 
seas without the aid of winds ; the intricate mysteries of chemistry re- 
ferred to certain clear and simple facts ; the list of natural existences- 
increased tenfold in every species, and their relations irrevocably fixed 
by a survey as well of their internal as external structure; the history 
of the earth, even in ages the most remote, explored by means of its own 
monuments, and shown to be not less wonderful in fact than it might 
have appeared to the wildest fancy: such is the grand and unparallded 
spectacle which it has been our privilege to contemplate.'' 

While scientific thought and discovery were thus being advanced^ 
attention was directed to the great ignorance of the masses. The idea 
of universal diffusion of knowledge had been unknown in England, and 
many of the upper classes of society cherished and avowed a deeply 
rooted dislike to the education of the poor, as " tending to discontent 
and an overthrow of that orderly subordination without which society 
cannX)t exist." The principle was held by many, and considered indis- 
putable, that " the ignorance of the people was necessary to their obe- 
dience to law."* 

The period, however, was one in which revolution was commencing in 
all directions. Many of the old landmarks of thought, opinion, and fact 
were in process of removal and new ones were rapidly becoming estab- 
lished. The progress and results of mechanical invention were pro- 
ducing great social changes. Lord Brougham's " Treatise on Popular 
Education," first published in January, 1825, had reached its twentieth 
edition in the following year. His vigorous, eloquent, and i^ractical 
appeals to his countrymen were exciting universal attention, and through 
his efforts the first of the useful and popular Mechanics' Institutes was 
established, the University of London was founded, and book clubs, read- 
ing societies, and scientific lectures were organized. 

At the opening of the session of Parliament in 1828, he proclaimed 
that it was unconstitutional that almost the whole patronage of the 
State should be placed in the hands of a military premier. The con- 
cluding passage of his speech ran through the country, and dwelt for- 

* Lord CockburD. 
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ever in men's minds in its axiomatic power. << There had been periods 
when the country heard with dismay that the soldier was abroad. That 
is not the case now. Let the soldier be ever so much abroad, in the 
present age he could do nothing. There is another person abroad — a 
less important person, in the eyes of some an insignificant person, whose 
labours have tended to produce this state of things — the schoolmaster is 
cbroadP^ 

Lord Brougham had declared that ^'to instruct the people in the rudi- 
ments of philosophy .would of itself be an object suf&ciently brilliant 
to allure the noblest ambition. To promote these ends and to obtain 
for the great body of his fellow-creatures that high improvement which 
both their understanding and their morals fitted them to receive," he 
urged upon the consideration of the men of wealth of Britain. ^< Such 
a one, however averse by taste or habit to the turmoil of public affairs, 
or the more ordinary strifes of the world, may in all quiet and inno- 
cence enjoy the noblest gratification of which the most aspiring nature 
is susceptible ; he may influence by his single exertions the character and 
the fortunes of a whole generation, and thus wield a power to be envied 
even by vulgar ambition, for the extent of its dominion ; to be cherished 
by virtue itself, for the unalloyed blessings it bestows." He pressed the 
subject on the attention " of all men of enlightened views, who value the 
real improvement of their fellow-creatures and the best interests of their 
country." He appealed to public-spirited individuals to promote the dif- 
fusion of knowledge and the cultivation of intellectual pursuits by devot- 
ing some of their means to these objects, and showed how much money 
had been misapplied by benevolent persons in sustaining certain charita- 
ble institutions which only tended to increase the number of the poor and 
•dependent classes. 

The " Society for the Diffusion of Useful Knowledge" was established 
in April, 1825, and at once entered ui>on a career alike brilliant and suc- 
cessful " Its publications," says the Edinburgh Review, t " undoubtedly 
form by far the most important of the contributions from men of science 
a.nd letters to the instruction and improvement of mankind." " Its efforts 
were to be extended until knowledge had become as plentiful and as 
universally diflused as the air we breathe." 

It cannot be doubted that Mr. Smithson became impressed with the 
prevailing and new spirit of his age, and, recognizing as a man of science 
the inestimable value of knowledge and the importance of its universal 
-diffusion, wrote the words of his will bequeathing his whole fortune ^^for 
the increase and diffusion of knowledge among men.^ 

At one period of his life, and when an active member of the Royal 
Society, he purposed leaving his fortune to that body for the promotion 

* Chas. Knight's Passages of a Working lAfs, London, Vol 2, p. 66. 
SE&inhirgh JSeview, Vol. xlvi, 1827, p. 243. 
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of science,* but it is said that a disagreement with the council of the so- 
ciety on account of the non-acceptance of one of his papers probably led 
him to abandon the idea. This circumstance is of importance as indicat- 
ing the bent of his mind and the mode in which he proposed to benefit 
mankind. The difBculty referred to, however, undoubtedly led him to 
give broader scope to his plan, and to choose a trustee for his endow- 
ment who would be hampered by no conventional or traditional restric- 
tions, and who would understand and carry out his purposes in the most 
liberal and practical manner.t 

It is peculiarly gratifying to Americans to remember that the first 
award made by the Council of the Royal Society of the Copley medal, the 
most honorable within its gift, was to our own countryman, Benjamin 
Franklin, who was adjudged to be the author of the most important 
scientific discovery. On this occasion the president of the scfcietj' stated 
that the council, " keeping steadily in view the advancement of science 
and useful knowledge, and the honor of the society, had never thought 
of confining the benefaction within the narrow limits of any particular 
country, much less of the society itself.^ 

As this was the spirit of the leading scientific organization in existence^ 
of which Smithson himself was an active and honored member, he well 
exemplified its liberal principles by transferring his foundation of a great 
establishment for the "increase and diffusion of knowledge among men'^ 
from London to the city of Washington. 

Smithson received a large estate from his half brother. Colonel Henry 
Louis Dickinson, In trust for the benefit of the son of this brother, as- 
^ ^ ^ well as of his mother. To this nephew, to whom he was probably 
"^ " attached, or Because he had derived a large part of his fortune from hia 
father, he left his whole fortune. Contingent on the death of this yo^ng 
man, he made the remarkable provision of an establishment in the United 
States which has secured for him the distinction of being a benefactor of 
mankind. 

* The charter states that the Royal Society was foanded for the improvement of 
natural knowledge. This epithet naturaly Dr. Paris remarks, '^ was Id tended to imply 
a meaning of which very few persons are aware. At the period of the establishment 
of the society the arts of witchcraft and divinations were very extensively encouraged, 
and the word natural was therefore introduced in contradistinction to supematuraV*^ 
Hooke, the president, declared, in 1663, that '* the business and design of the Rqyal 
Society was to improve the knowledge of natural things, and all useful arts, manufac- 
tares, mechanick practises, engynes and inventions by experiments — (not meddling, 
with divinity, metaphysics, moralls, politicks, grammar, rhetorick, or logick.)'* 

Dr. WoUaston had made a gift of £1,000 to the Royal Society, the interest of which 
was to be annually applied towards the encouragement of experiments. 

t ** Our countrymen do not believe that America is more advanced in knowledge and 
refinement than Europe ; but they know that, with slight divergencies, both hemi- 
spheres are in this respect nearly abreast of each other. And they know that, both 
being yet far from the goal, their generous transatlantic rivals start nnencumbered by 
many old prejudices and social trammels which we cannot here escape from."— (Tait'a 
Edinburgh Mag€U8iney.l832f p. 234.) 
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It has been shown with what zeal and pleasure Smithson himself en. 
gaged in the advancement of knowledge, and what general interest had 
been awakened in England in the cause of scientific organization and 
popular education at the very time he wrote his will, audit is not unrea- 
sonable, therefore, to believe that he contemplated this contingency as 
a very probable event. 

The will of Smithson, dated October 23, 1826, was proved in the Pre- 
rogative Court of Canterbury by his executor,. Mr. Charles Drummond, 
a London banker, on the 4th of November, 1829. The value of the effects 
was sworn to be under £120,000.* 

In 1878, a copy of a will also in Smithson's handwriting was procured 
by the Institution from Mr. de la Batut, almost identical with the one 
recorded in the courts of London. 

It appears from this that the word heretofore printed Audley in copies 
of the will should be " Studley,'' and that the name of the former servant 
who kept the Hungerfprd Hotel at Paris should be Sailly, and not Jailly . 
In the record of the will at London, the word Smithsonian as the name 
of the Institution to be established is " Smithsonean," but as it is very 
plainly written "ian" in what we must consider his original draft, the 
misspelling referred to is undoubtedly due to an error of the transcriber. 
In all the proceedings in the court of chancery, and aU the negotiations 
of Mr. Eush, the name '* Smithsonian '' has uniformly been used. 

The first article of the will refers to an old and trusted servant, John 
Fitall, to whom, in consideration of his attachment and fidelity, Smith- 
son bequeaths an annuity of a hundred pounds sterling. This Fitall 
died in June, 1834, having enjoyed the benefit of his legacy for five 
years. 

Mr. Smithson next directs that various sums of money he had lent to 
another of his servants, Henri Honori Sailly, should be allowed to re- 
main uncalled for at five per cent, interest for five years. 

He then mentions the fact that all the money in the French five per 
cents, {livres de rentes) then standing in his own name and in that of 
Colonel Dickinson was the property of his nephew, being what he in- 
herited from the colonel, who died on the 22d May, 1820, with what he 
had added himself to it from savings made out of the income. To this 
nephew, Henr.>' James Hungerford, who was also known as Henry James 
Dickinson, and still later as Baron Eunice de la Batut, he leaves the 
rest of the income arising from his property during his life. The whole 
of his fortune is by the next clause of the will left absolutely and for 
ever to any child or children, legitimate or illegitimate, of the said 
nephew Hungerford. But in case of the death of his nephew without 
leaving a child or children, or of the death of the child or children he 
may have had under the age of twenty-one years or intestate, he then 



* Gentleman^a Magazine, 1830, vol. o., p. 276, 
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"J bequeath the whole of my property to the United States of America^ 
yy to found at Washington^ under the name of the Smithsonia/n In8titut;iony an 
establishment for the increase and diffusion of knowledge among men.^ 

The nephew, Mr. Hungerford (alias H. J. Dickinson), to whom was 
bequeathed a life interest in Smithson's estate, brought an amicable suit 
in chancery against the executors for the purpose of having the assets 
administered under the direction of the lord chancellor, and these were 
ascertained to be about £100,000 sterling. The income from this prop- 
erty, which consisted mainly of stock in the public funds of England, 
was promptly paid to young Hungerford, who led a roving life in Europe, 
without settled habits or occupation, and died under the name of Baron 
Eunice de la Batut, at the Eoyal Hotel in Pisa, Italy, on the 5th of June, 
. 1835, under thirty years of age, never having married, and leaving no 
heirs who could, even under the broad provisions of his uncle's will, make 
a claim to his bounty. 

The mother of Hungerford, a Mrs. Mary Ann Coat^s, had married a 
Frenchman named Theodore de la Batut, and was still living at Port 
Louis in France. She now made a claim for part of the estate, on the 
ground that her son had given her an ample allowance while he lived, and 
that under the will of his father. Col. Henry Louis Dickinson, made in 
Paris in July 1819, by which he left all his property to his brother, James 
Smithson, half the income was to be for her benefit during her life. It 
was shown that young Hungerford lived up to his income, and had left 
nothing even to pay debts or funeral expenses. It was also urged 
that if Smithson's will had come into operation then, instead of seven 
years before, Hungerford would, in consequence of an alteration of the 
law, have been entitled to a portion of the accruing half-year's income 
up to his death ) and that, in consequence of the change in the law, ho 
could not be said to have enjoyed the income of the property during his 
whole life. It was also urged as a " moral claim," that as the Smith- 
son bequest was to be applied "to increase and diffuse knowledge 
among men," the children of Mrs. de la Batut were entitled to an 
allowance from it until the age of twenty-two for their education. 

The claim made was for an annuity of £240 5 but after long nego- 
tiation the decree was made by the court of chancery to allow Mrs. de 
la Batut £150 9«, during her life, with a payment of £526 lls.M. for 
arrears from the 22d September, 1834, to the 22d March, 1838. To se- 
cure this annuity, the sum of £5,015 in three per cent, consols was re- 
tained in trust by the court, the interest to be paid on the 22d September 
and 22d March annually. By the law of France, the life income is ap- 
portionable and payable up to the time of death ; and Colonel Dickin- 
son having been domiciled in France, this rule applied in his case. 

Mrs. de la Batut lived to the year 1861, and the amount retained in 
England as the principal of the annuity was paid over to the Institu- 
tion on the 11th June, 1864. This is known as the *' residuary legacy^ 
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of Bmithson, and the sum realized from it by the Institution, by the 
premium on gold, &c., was $54,165.38. 

The first announcement made to the American Government of the 
fact that the United States had become entitled to the bequest of Smithson 
was a dispatch, dated 28th July, 1835, from Hon. Aaron Vail, charg6 
d'affaires of the United States at London, to Hon John Forsyth, Secre- 
tary of State, transmitting a letter from Messrs. Clarke, Fynmore and 
Fladgate, attorneys in that city. This communicated the intelligence 
that the nephew of Smithson had died, and that the United States was 
entitled to the estate, valued at £100,000. 

These facts were laid before Congress by President Jackson on the 
17th December, 1835, who stated in his message that he had no author- 
ity to take any steps toward accepting the trust. 

In the Senate of the United States the message of the President was 
referred to the Committee on the Judiciary, which, by its chairman, Mr. 
Benj. Watkins Leigh, of Virginia, reported, on the 5th of January, 1836, 
that they considered the bequest of Mr. Smithson a valid one, and they 
believed "that the United States would be entertained in the court of 
chancery of England to assert their claim to the fund as trustees for 
the purpose of founding the charitable institution at Washington to 
which it is destined by the donor.'' The question whether it was within 
the competency of the Government to appropriate any part of the gen- 
eral revenue from the nation at large to the foundation of a literary or 
any other institution in the District of Columbia was answered by Mr. 
Leigh by stating that — 

<*The fund given by Mr. Smithson's will is nowise, and never can be- 
come, part of the revenue of the United States 5 they cannot claim or 
take it for their own benefit 5 they can only take it as trustee." 

"The United States were to be regarded as the parens patrice of the 
District of Columbia, and in that character they had a right and were 
in duty bound to assert a claim to any property given to them for the 
purpose of founding an institution within the District, and to provide 
for the due application and administration of such a fund when they 
obtained possession of it." 

Kesolutions were reported by the committee providing for the prose- 
cution of the claim. The report was considered in the Senate on the 
30th April, 1836, and it was urged by Mr. W. C. Preston, of South Car- 
olina, that the Government of the United States had no power to receive 
the money. He thought the donation had been made partly with a view 
to immortalize the donor, and it was "too cheap a way of conferring im- 
mortality." He had no idea of the District of Columbia being used as 
a fulcrum to raise foreigners to immortality by getting Congress as the 
parens patrice to accept donations from them. He expressed the opinion 
that Smithson's intention was to found a university. 

Mr. Leigh, in reply, maintained that the legacy was not for the benefit 
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of the United States, but only for one of the cities of the District of 
Columbia, and with this belief he had no difficulty in voting for the bill. 

Mr. John M. Clayton, of Delaware, also thought a university was in- 
tended by Smithson. 

Mr. John C. Calhoun, of South Carolina, was of opinion that the dona- 
tion was made expressly to the United States, and that "it was beneath 
their dignity to receive presents of this kind from any one.'' 

Mr. Samuel L. Southard, of New Jersey, advocated the measure, as 
he thought Congiess had the unquestionable right to establish a national 
university. 

Mr. James Buchanan, of Pennsylvania, believed that Congress had 
the power to receive and apply this money to the purposes intended by 
the testator, without involving the question whether it was for a univer- 
sity or not. 

Mr. Eobert J. Walker, of Mississippi, advocated the bill as a measure 
of justice to the city of Washington. 

Mr. John Davis, of Massachusetts, argued that the Senators were mis- 
taken who assumed that Smithson intended his bequest to establish a 
university. This word was not to be found in the will, and there were 
other means for diffusing knowledge besides the one referred to. He 
deemed the establishment of institutions for the promotion of knowl- 
edge a vital principle of republican government. 

After a somewhat protracted debate the resolutions were finally passed 
on the 2d of May, 1836, by a vote of 31 to 7, and on the 25th of June 
they were again passed in the shape of a bill as it had come from the 
House of Representatives. 

The message of the President was referred in the House, on the 21st of 
December, 1836, to a special committee, consisting of Mr. John Quincy 
Adams, of Massachusetts, Mr. Francis Thomas, of Maryland, Mr. James 
Garland, of Virginia, Mr. D. J. Pearce, of Rhode Island, Mr. Jesse 
Speight, of North Carolina, Mr. Thomas M. T. McKennan, of Pennsyl- 
vania, Mr. E. A. Hannegan, of Indiana, Mr. Rice Garland, of Louisiana, 
and Mr. G. H. Chapin, of New York. In this committee great opposi- 
tion was manifested at first to the acceptance of the bequest, but this 
yielded to the arguments and persuasion of the distinguished chairman, 
JVIr. John Q. Adams. A bill was accordingly reported, directing the Pres- 
ident to appoint an agent to assert and prosecute for and in behalf of 
the United States in the court of chancery, England, the legacy be- 
queathed by James Smithson. The agent was to give bonds in $500,000 
for the faithful performance of the duties imposed upon him. The Treas- 
urer of the United States was to take charge of and keep safely all the 
money received on account of the bequest, and " the faith of the United 
States was solemnly pledged that the fund should be applied for the 
purpose of founding and endowing at Washington, under the name of 
the Smithsonian Institution, an establishment for the increase and diffu- 
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sion of knowledge among men." For the cost of prosecuting the claim 
an appropriation of $10,000 was made. 

On the 19th of January, 1836, Mr. Adams made an elaborate report^ 
containing all the facts he had been able to collect relative to Smithson, 
and expressing in the most glowing and refined language his apprecia- 
tion of the value of the gift to America and its importance to mankind. 
Mr. Leigh had convinced the Senate that it was the duty of Congress 
to accept the bequest, and Mr. Adams brought before the House an ac- 
count of the life of the testator, the nature of the trust, the character of 
the trustees, the practical influence of our political institutions upon 
Europe, and the vast benefits to the world which might grow out of the 
legacy. The report was unanimously agreed to in the committee, but 
Mr. Adams had great misgivings whether anything would ever be real- 
ized from the bequest. The delays of the English court of chancery 
were well known, and the opinion had even been expressed that the 
whole affair was an imposture. Mr. Adams never wavered, however,. 
in his faith in the power of the government to procure the money and 
its ability to administer it properly. He refers in his diary to it as the^ 
favorite and almost absorbing subject of his thoughts, and for many 
years he devoted untiring activity and personal efforts to its successful 
accomplishment. 

No action was taken by the House on Mr. Adams's report until the 
Senate had passed Mr. Leigh's resolution; when that was taken up,^ 
changed in form to that of a bill, passed on the 25th of June, 1836, and 
was approved by the President on the 1st of July, 1836. 

In accordance with this act the President appointed, on the 11th of 
July, Hon. Eichard Eush, of Pennsylvania, as the agent to assert and 
prosecute the claim of the United States to the legacy. His salary was 
fixed at $3,000 per annum, and $2,000 were allowed for contingencies, 
not including legal expenses. Mr. Eush gave the necessary bond for 
$500,000, Messrs. J. Mason, jr., and Benjamin C. Howard being his sure- 
ties, who were accepted by Mr. Woodbury, Secretary of the Treasury. 
This appointment was one eminently fit to be made, and its wisdom was 
proved by the successful accomplishment of the mission. Mr. Eush had 
been Comptroller of the United States Treasury at a time when the fiscal 
affairs of the government were in disorder ; he was next Attorney-Gen- 
eral ; then minister to England for a period of eight years 5 Secretary 
of the Treasury 5 and minister to France. " To these great and varied 
employments," Hon. J. A. Pearce has remarked, "he brought integrity, 
ability, intelligence, firmness, courtesy, and a directness of purpose 
which scorned all finesse and which served his country to the full extent 
of all that could have been demanded or hoped." 

Mr. Eush immediately proceeded to London, placed himself in com- 
munication with the attorneys of the executor of Smithson, and entered 
with vigor into the measures necessary to assert the claim of the United 
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States. It was soon ascertamed, on consultation with eminent counbel, 
Messrs. 'Ihomas Pemberton and Edward Jacob, then at the head of the 
chancery bar, that it was necessary that a suit should be brought in 
the name of the President of the United States against the testatoifs 
executors, and that the Attorney-General must be made a party to the 
proceedings in order that he might represent before the court any claim 
which the Grown might have to the bequest on account of its extension 
to illegitimate children, or by reason of any part of the property con- 
sisting of interests in land. Mr. Eush, in addition to Messrs. Pember- 
ton and Jacob, employed Messrs. Glarke, Fynmore, and Fladgate as his 
legal advisers, and a suit was commenced in the court of chancery in 
November, 1836. The first hearing, however, did not take place until the 
1st of February, 1837, before Lord Langdale, master of the rolls, this 
court and that of the vice-chancellor being the two branches of the 
English chancery system before which suits are brought in the first 
instance. 

The case was fuUy opened on behalf of the United States by Mr. Pem- 
berton. The King's counsel abandoned at once all opposition on the 
part of the Grown, and no question was raised under the doctrine of es- 
cheats or any other by the representatives of the British Government. 
The court then decreed that the case be referred to one of the masters 
in chancery, Mr. Kassau William, Sen., to make the requisite inquiries as 
to the facts on the happening of which the United States became enti- 
tled to the fund left by Mr. Smithson, and also as to the claim of Madame 
BelaBatut. 

The United States had never before sued in an English court, but 
there were precedents of other nations having done so by their execu- 
tive heads, as, for example, the King of France and the King of Den- 
mark. The United States were therefore allowed to enter the courts in 
the name of the President. 

Advertisements were immediately inserted in the London Times, Her- 
ald, and Standard, and in French and Italian newspapers in Paris and 
Port Louis, in France, and Leghorn, in Italy, asking for information re- 
specting Henry James Hungerfordj whether he married, whether he 
left any child, &c. 

]Mr. Eush, in August, 1837, wrote to the Secretary of State that there 
were more than eight hundred cases in arrears in the court of chancery, 
■and he felt much discouraged as to a speedy termination of the suit 
While the population of England had increased in a definite period six- 
fold and her wealth twentyfold, the judicial establishment had remained 
nearly the same. There were only eleven masters in chancery, while 
double the number would not be suflftcient. The subject of a reform in 
this court, Mr. Eush stated, had been specially recommended by tbe 
Throne to Parliament. It had been said, with truth, that " a chancery 
49uit was a thing that might begin with a man's life and its termination 
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be'Ms epitaph.^ Still later it will be remembered that Mr. Dickens 
stated in 1853 that there was then " a suit before the court of chancery 
which had been commenced twenty years before in which from thirty to 
forty counsel had been known to appear at one time, in which costs had 
been incurred to the amount of £70,000, which was Unfriendly suit, and 
which was no nearer its termination than when it was begun.'' 

Mr. Eush refers in terms of high compliment to the solicitors he had 
employed on behalf of the United States. He says : 

"That more attention, diligence, discretion, and integrity could not 
have been exerted by any i)ersons than they have shown throughout the 
whole suit from first to last. Could they ever have forgotten what was 
due to the United States and to themselves, in the desire to eke out a 
job, nothing is plainer to me, from what has been passing under my 
observation of the entanglements and delays natural to a heavy suit in 
the English court of chancery, than that they might have found oppor- 
tunities in abundance of making the suit last for years yet to come.'' 

It is therefore to be regarded as one of the most remarkable events 
in the history of the bequest that the suit of the IJnited States, com- 
menced in November, 1836, should have been brought to a successful 
issue, in less than two years, on the 12th of May, 1838, which, it may be 
interesting to note, was the first year of the reign of Her Majesty Queen 
Victoria. 

Mr. Eush was therefore placed in possession of the legacy with the 
exception of the part reserved as the principal of an annuity to Madame 
De la Batut. Mr. Eush thus expresses his satisfaction at the result : 

"A suit of higher interest and dignity has rarely perhaps been before 
the tribunals of a nation. If the trust created by the testator's will be 
successfully carried into effect by the enlightened legislation of Con- 
gress benefits may flow to the United States and to the human family 
not easy to be estimated, because operating silently and radually 
throughout time, yet operating not the less effectually." 

Scarcely had the decision of the court been made and the amount of 
the award published in the newspapers, when two claimants for the 
estate of Smithson appeared, neither having any connection with the 
other; and they desired, rather importunately, to know if the case could 
not be reopened. They were much chagrined to find that they were a 
little too late in their application, and nothing more was heard of them. 

The American minister to England, Mr. Stevenson, and our consul at 
London, Mr. AspinwaU, united in testifying to the great tact and abil- 
ity of Mr. Eush, and in afftrming — 

" That no litigant ever displayed a more ardent zeal or a more saga- 
cious, devoted, and unremitting diligence in the prosecution of his pri- 
vate suit than lie did in urging on this public one to a prompt and suc- 
cessful conclusion. The dispatch with which in consequence this purpose 
was finally accomplished is almost without example in the annals of 
chancery. His solicitors will long remember his adroit and unsparing 
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application of the spnr. Had he not nrged them to the top of tlteir 
speed, he would have had a lighter weight of gold to carry home with 
him." 

The estate of Smithson which was transferred to Mr. Eichard Eush 
consisted of the following securities: 

£64,535 ISs, 9d. in consolidated three per cent, annuities, called con- 
sols, sold at an average of 95| per cent., yielded £56,175. 

£12,000 in reduced three per cent, annuities, sold at 94 per cent., 
yielded £11,280. 

£16,100 in Bank of England stock, sold at about 205 per cent., yield- 
ing £32,996 10«. 

Qood-fortune again attended Mr. Eush, for the day when he sold the 
consols their value was higher than at any previous time for many years 
or than at any later period. The bank stock also commanded the 
remarkably high premium of about 205 per cent. 

The estate, therefore, independent of the accumulations of interest and 
notwithstanding the delays in the court of chancery, was worth more 
than in the summer of 1835, when the right of the United States first 
attached to it by the death of Henry James Hungerford, and the entire 
amount of sales yielded an aggregate of more than one hundred and six 
thousand pounds sterling. 

Mr. Eush's next concern was how to transfer these funds to the TJnited 
States, and he decided to convert the whole into gold coin and send it 
in this form. This was not only the most judicious course, but it secured 
an increase of the fund to upwards of a thousand pounds sterling on 
account of saving the cost of exchange. This sum was enough to cover 
commissions, insurance, freight, and other charges on the transfer of the 
gold. 

The costs of the suit and expenses connected with the shipment of 
the proceeds of the bequest were as follows: 

Costs of the chancery suit, £490 4«. lOd. ; selling the stock, commission 
to Thomas Aspinwall, £797 15«. 6d.} charges for shipping, £6 195. 4drj 
premium of insurance, £605 3s. 10^. ; brokerage, stamps, &c., £120 4s. Gd. ; 
freight from London to New York, £393 12«. ; primage, £19 ISs. Sd. 

The proceeds of the sales of the stocks, &c., were converted into gold 
sovereigns, and these were packed at the Bank of England in bags con- 
taining £1,000 each and shipped in eleven boxes by the packet Mediator, 
of New York, on the 17th July, 1838. Three other boxes sent at the 
same time contained the personal eflGects of Smithson. 

The ship Mediator arrived in New York on the 29th of August, 1838, 
and the gold, amounting to £104,960 Ss. 6<2., was deposited in the Bank 
of America until the 1st of September, when it was delivered to the 
Treasurer of the United States Mint in Philadelphia, and immediately 
recoined into American money, producing $508,318.46 as the bequest of 
Smithson. 
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LEGISLATION OF CONGEESS 

IN BBLATION TO 

THE DISPOSITION OF THE BEQUEST. 

On the 6tii of December, 1838, President Van Boren had the satis- 
tBi/Gtion of announcing to Congress that the claim of the United States 
to the legacy bequeathed to them by James Smithson had been fiQly 
established, and that the fund had been received by the government. 
He now urged the prompt adoption of a plan by which the intentions 
of the testator might be fully realized. For the purpose of obtaining 
information which might facilitate the attainment of this object, he 
applied, through the Secretary of State, to a number of persons " versed 
in science and familiar with the subject of public education, for their 
views as to the mode of disposing of the fund best calculated to meet 
the intentions of Smithson, and be most beneficial to mankind." 

He communicated to Congress the rephes received, of which the fol- 
lowing is a brief abstract. 

President Francis Wayland, of Brown University, proposed a univer- 
sity of high grade to teach Latin, Greek, Hebrew, Oriental languages, 
and a long list of other branches, including rhetoric, poetry, intellect- 
ual philosophy, the law of nations, &c. 

Dr. Thomas Cooper, of South Carolina, also proposed a university, to 
be opened only to graduates of other colleges, where the higher branches 
of mathematics, astronomy, (Chemistry, &c., should be taught, but Latin 
and Greek, literature, medicine, and law excluded. 

Mr. Eichard Eush proposed a building, with grounds attached, suf&- 
cient to reproduce seeds and plants for distribution ; a press to print 
lectures, &c. 5 courses of lectures on the leading branches of physical 
and moral science, and on government and public law 5 the salaries to be 
ample enough to command the best men, and admit of the exclusive 
devotion of their time to the studies and investigations of their posts 5 
the lectures, when delivered, to be the property of the institution for 
publication. Mr. Eush also made the excellent suggestion that consuls 
and other United States ofBicers might greatly aid the institution by col- 
lecting and sending home useful information and valuable specimens 
from abroad. 

Hon. John Quincy Adams expressed, in his reply, the opinion that no 
part of the fund should be devoted " to the endowment of any school, 
college, university, or ecclesiastical establishment''; and he proposed 
to employ seven years' income of the fund in the establishment of an 
astronomical observatory, with instruments and a small library. 

The subject of the Smithson bequest was referred in the House of 
Representatives on the 10th December, 1838, to a special committee of 
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nine members, of which Hon. John Qoincy Adams was chairman. Be- 
sides the letters transmitted to Congress by President Yan Bnren, other 
plans were brought before the committee. 

A memorial from Prof. Walter E. Johnson suggested the establish- 
ment of an institution for experiment and research in physical science 
especially pertaining to the useful arts, and the discovery, description, 
application, and improvement of the natural resources of our country. 
Another scheme was presented by Mr. Charles L. Fleischman for the 
establishment of an agricultural school and. &u*m, and he entered into 
the most minute detail as to the buildings and estimates for all the parts 
of the plan. There were also propositions to use the fund "for the in- 
struction of females,'' for the establishment of " professorships,'' for 
" courses of lectures," for " improved methods of rearing sheep, horses, 
and silkworms," for founding a great library, &c. 

Mr. Adams very earnestly opposed the appropriation of any part of 
the fund to educational purposes, believing that it was the duty of the 
country itself to provide the means for this important object. His own 
fEkvorite scheme was the establishment of an astronomical observatory^ 
and this he advocated in the most ardent, able, and persistent manner. 

The chairman of the Senate committee, Hon. Asher Bobbins, of !^ode 
Island, proposed the creation of "an institution of which there is no 
model either in this country or in Europe, to provide such a course of 
education and discipline as would give to the faculties of the human 
mind an improvement far beyond what they obtain by the ordinary 
systems of education and far beyond what they afterwards attain in any 
of the professional pursuits." His speech in the Senate on the 10th of 
January, 1839, in presenting his views on this subject is remarkable for 
its beauty of diction, elevation of sentiment, and classical erudition. 

Mr. Eobbins's resolutions provided for a scientific and literary in- 
stitution, and stated that to apply the fund to the erection and 8upi)ort 
of an observatory "would not be to ftdfil bona fide the inteiltion of the 
testator, nor would it comport with the dignity of the United States to 
owe such an establishment to foreign eleemosynary means." 

The plan of Mr. Eobbins was not received with sufficient favor in the 
Senate to secure its passage, and it was laid on the table by a vote of 
20 to 16, on the 25th of February, 1839. Among those who favored the 
bill were Senators Clay, Davis, Prentiss, Preston, Eives, and Walker, 
and among those opposed to it were Senators AUen, Bayard, Benton, and 
Calhoun. 

Mr. Adams remarks in his diary, October 26, 1839, that his mind was 
"filled with anxiety and apprehension lest the fund should be squan- 
dered upon cormorants or wasted in electioneering bribery." He adds: 

" It is hard to toil through life for a great purpose with a conviction 
that it will be in vain, but possibly seed now sown may bring forth some 
good finit hereafter. If I cannot prevent the disgrace of the country by 
the failure of the testator's intention, I can leave a record of what I 
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have done and what I would have done to accomplish the great design 
if executed well.'' 

At the beginning of the Twenty-sixth Congress, December, 1839, Mr. 
Adams again brought up the subject of the Smithson bequest and had 
it referred to a committee of nine, consisting of Messrs. Adams, Ogle, 
Shepard, Garland of Virginia, Lewis, Albert Smith, Barnard, Corwin, 
and Campbell of South Carolina. 

A memorial was presented to Congress from the Corporation of the 
city of Washington, expressing great anxiety " to see the instructions of 
Smithson carried into effect, believing it impossible to calculate the 
good which an institution properly founded is susceptible of promoting 
in the improvement of the intellect, taste, and morals of the country.'' 
It was deemed presumptuous, however, to express an opinion as to what 
should be the character of the institution. 

Mr. Hassler, then in charge of the Coast Survey, urged on Mr. Adams 
the establishment of an astronomical school. 

On the 5th of March, 1840, Mr. Adams presented an elaborate and 
extended report to the House of Eepresentatives, reviewing all that had 
been done relative to the bequest, and presenting the establishment of 
an astronomical observatory as the bept means of carrying out the pur- 
poses of Smithson. He gave in detail the arguments in favor of this 
plan, with estimates for carrying it into effect, and an interesting letter 
from Mr. Airy, the Astronomer Eoyal of England, relative to the origin, 
history, uses, and expenses of the famous Greenwich Observatory. Mr. 
Adams also gave a masterly summary of the progress of astronomical 
discovery, painted in the most brilliant colors the achievements of men 
of science, and portrayed in glowing language the future glory and 
renown of our country to be derived from the application of the Smith- 
son fund in the manner he proposed. 

The impropriety of devoting any portion of the ftind to establish a 
school or college was strongly urged, and he said, "We should in no 
case avail ourselves of a stranger's munificence to rear our children." 
It is not clear how the learned and distinguished gentleman reconciled 
his apparent inconsistency in advocating the use of the fund for the 
establishment of "a national observatory to be superior to any other 
devoted to the same science in any part of the world," and which would 
"make an impression upon the reputation of the United States through- 
out the learned and scientific world." The desire of increasing the 
brightness of our name in the eyes of other nations, and of effacing a 
stain he detected upon the national escutcheon on account of our lack 
of an observatory, rendered him insensible or indifferent to the merits 
of any other plan for the increase and diffusion of knowledge. He 
seems to have been wedded to his favorite scheme, and his whole course 
in Congress in relation to the bequest was governed by it. After 
provision had been made for astronomical observations by the general 
government he still advocated no other plan, and even went so far as to 
3 



Digitized by 



Google 



34 JAMES SMITHSON AND HIS BEQUEST. 

dedare that he would rather see the money of Smithson thrown into the 
Potomac than to have it devoted to the advance of education. 

It appears that, without debate or explanation, a section was added 
to the regular appropriation bill, passed 7th July, 1838, for the support 
of the United States Military Academy at West Point, by which it was 
enacted that aU the money arising from the bequest of Smithson should 
be invested, when received, by the Secretary of the Treasury, with the 
approbation of the President of the United States, in stocks of States 
bearing not less than five per cent, interest, and that the annual income 
accruing on the stock should also be reinvested in the same way for the 
increase of the fund. 

In accordance with this law, Mr. Levi Woodbury, Secretary of the 
Treasury, inserted an advertisement in the Washington Globe of August 
6, 1838, asking for proposals from those having State stocks to dispose 
of. A large number of offers were received. Five per cents, of Indiana 
were offered at par, 98, and 99 ; of Louisiana, at 98 ; Kew York, 102 ; 
Maine, 98 J and par; Massachusetts, 104; Kentucky, par; of five and a 
quarter per cents., Tennessee, at 99^; of five and a half per cents., Mis- 
souri, at 102 and par; and of six per cents., Michigan, at par; Virginia, 
par; Illinois, 104, and Arkansas, 99 ^q. Mr. Woodbury accepted the 
offer of Mr. W. W. Corcoran, of the Arkansas bonds, and purchased 
$500,000 of them for the sum of $499,500. Subsequently he procured 
$38,000 more bonds of Arkansas, $8,000 Michigan, $56,000 Illinois, and 
$18,000 Ohio bonds. 

The two bills of Mr. Bobbins and Mr. Adams, representing the univer- 
sity and the observatory plans, were reported together to Congress. The 
former was laid on the table, but the latter not acted on, on accoimt of 
the pressure of other business at the close of the session. 

In 1841, Mr. Lewis F. Linn, of Missouri, introduced a bill in the Senate 
to appoint trustees for the investment of the Smithson fund, and for the 
organization of an institution with a superintendent and six professors, 
to be nominated by the "National Institute," a society which had been 
formed in Washington for the promotion of science, and many of whose 
members were anxious to obtain control of the bequest. \ Mr. Linn pro- 
posed that all the collections of art and of natural history owned by the 
United States should be given to the Smithsonian Institution, but all 
the buildings, collections, &c., should be under the supervision of the 
National Institute. This biU was referred to the Library Committee, 
and a substitute was reported by Mr. Preston on the 17th February, 1841, 
providing for the incorporation of the National Institute, and the estab- 
lishment of a Smithsonian Institution, with a superintendent and six pro- 
fessors, to be elected by the board of managers of the former, the oflft- 
cers of the institute and the superintendent of the Smithsonian Institu- 
tion to constitute a board of management of the Smithson fund, to plan 
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and erect buildings, procure books, apparatus, collections, &c. It was 
provided that all works of art, and all books relating thereto, and all col- 
lections and curiosities belonging to the United States were to be trans- 
ferred to the Smithsonian Institution. The ground known as the Mall 
was appropriated for the buildings and use of the establishment. Noth- 
ing resulted however from this proposition. 

Through the efforts of Mr. Adams, the act of 7th July, 1838, requir- 
ing the investment of the Smithson fund in State stocks, was repealed, 
and by an act of September 11, 1841, the Secretary of the Treasury was 
directed to invest the accruing interest thereafter only in United States 
stock. 

President Tyler, in his message at the opening of the Twenty-seventh 
Oongress, urged the propriety of making a specific application of the 
funds derived from the will of Smithson, and said he felt confident that 
^'no abatement of the principal would be made should it turn out that 
the stocks in which the fund had been invested had undergone depre- 
<5iation.'' 

The Senate referred the message to the Library Committee, Mr. Pres- 
ton, chairman, and the House to a select committee of nine, of which 
]VIr. Adams was again chairman. Mr. Preston soon after reported the 
biQ he had offered at the previous session for combining the National 
Institute and the Smithsonian Institution, but this was laid upon the table 
on the 18th July, 1842. Mr. Adams presented a report and bill in the 
House on the 12th April, 1842, providing for the incorporation of the 
Smithsonian Institution; that all the money received from the bequest 
should be placed to the credit of a fund to be denominated the Smith- 
sonian fund, to be preserved undiminished and unimpaired, and to bear 
interest at 6 per cent, per annum. The interest of this fund was to be 
appropriated for the erection and establishment of an astronomical ob- 
servatory, the publication of the observations, and of a nautical almanac. 

About this period memorials were presented to Congress in favor of 
appropriating the fiind for the purpose of awarding annual prizes for 
the best original essays on the various subjects of the physical sciences, 
for the establishment of an agricultural school and farm, for organizing 
a system of simultaneous meteorological observations throughout the 
Union under the direction of Professor Espy, &c. 

No definite action was had on any of these propositions, and President 
Tyler again called the attention of Congress in his message of December 6, 
1843, to their neglect of an important duty. The subject was referred to 
the Joint Library Committee, of which Hon. Kufus Choate was chairman. 

Mr. Tappan, from this committee, reported a bill on the 6th June, 1844, 
providing that the original amount received as the bequest of Smithson, 
$508,318.46, be considered as a permanent loan to the United States, at 6 
per cent, interest, from the 3d December, 1838, when the same was 
received into the Treasury^ that the interest which accrued to the 1st 
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July, 1844, viz, $178,604, be appropriated to the erection of buildings and 
inclosure of grounds for the Smithsonian Institution ; that the business 
of the institution should be conducted by a board of twelve managers fix)m 
different States or Territories ; that a plain and substantial building be 
erected, with rooms for a museum, library, chemical laboratory, lectures^ 
arboretum ; all the objects of natural history belonging to the United 
States to be transferred to said institution, exchanges of duplicate speci- 
mens to be made, a superintendent to be appointed to be professor also 
of agriculture and horticulture, additional professors of natural history, 
chemistry, astronomy, and such other branches as the wants of science 
may require, "excluding law, physic, or divinity," experiments to be 
made to determine the utility of new finits, plants, and vegetables, and 
finally students to be admitted to the institution gratuitously. 

Mr. Adams in February, 1844, succeeded in having a select committee 
of nine appointed to consider the proper disposition of the fund, and in 
behalf of this committee made a third elaborate and comprehensive re- 
port, together with a bill providing for the appropriation of $800,000 a& 
the Smithson fund, to be permanently invested in stock of the United 
States at 6 per cent, interest, and the income to be devoted, as he bad 
before recommended, for an observatory and nautical almanac. 

On the 12th December, 1844, Mr. Tappan introduced a bill in the Sen- 
ate of a similar character to the one he had offered before, but in addi- 
tion specified that the books to be purchased for a library should con- 
sist of works on science and the arts, especially such as relate to the 
ordinary business of life and to various mechanical and other improve- 
ments and discoveries. In prescribing the duties of professors and lec- 
turers, special reference was to be had to the productive and liberal arts^ 
improvements in agriculture, horticulture, and rural economy. Seeds 
and plants were to be distributed throughout the country, soils were to be 
analyzed 5 the professor of natural history was to refer in hislectures to the 
history and habits of useful and injurious animals; the professor of geol- 
ogy was to give practical instruction in the exploration and working of 
mines ; the professor of architecture was to give instruction as to the 
best materials and plans for building; the professor of astronomy was 
to give a course of lectures on navigation and the use of nautical in- 
struments. It was also provided that works in popular form on the 
sciences and the aid they bring to labor should be published and dis- 
tributed. 

In the discossion to which this bill gave rise in the Senate on the 8th 
of January, 1845, Mr. Choate made the brilliant speech which is referred 
to in the Korth American Eeview as " a splendid offering on the shrine 
of literature by one of her most gifted votaries, and one which, in fu- 
ture times, will render more memorable the day on which it was deliv- 
ered than that gallant military achievement of which it is the anniver- 
sary. Ko prouder monument than this would be needed for his fame."* 

^ North American Bedew, vol. 79, p. 459. 
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In this famous speech, Mr. Choate remarked that " our sense of duty 
to the dead, the living, and the unborn who shall live ; our justice, our 
patriotism, our policy, common honesty, common decorum, urge us, are 
•enough to urge us, to go on without the delay of an hour, to appropri- 
ate the bounty according to the form of the gift." He opposed any- 
thing like the school or college proposed by Mr. Tappan on the ground 
of its narrow utilitarianism, as being wholly unnecessary and in a great 
degree useless. It would injure the universities already in existence; 
it would be exceedingly dif&cult to secure students ; the expense of pro- 
fessors, books, apparatus, and buUdings would secure a pretty energetic 
diffusing of the fund but not much diffusion of knowledge. He ap- 
proved of the suggestion that lectures should be delivered, especially 
during the sessions of Congress, not by professors permanently fixed on 
annual salaries, but by gentlemen eminent in science and literature, to 
be invited to Washington under the stimulus and with the ambition of 
a special and conspicuous retainer. He preferred however that the one 
4simple object of the Institution should be to accumulate a grand and 
noble public library, one which for variety, extent, and wealth should 
be equal to any in the world. He claimed that this scheme was the 
. only one that "would prevent the waste of money iq jobs, salaries, sine- 
oures and quackeries, and would embody Smithson's idea in some tangi- 
ble form, some exponent of civUization, permanent, palpable, conspicu- 
ous, useM, and than which nothing was safer, surer, or more unexcep- 
tionable." 

Mr. Choate presented many interesting facts in regard to the public 
libraries of the world, and argued in his peculiarly forcible and eloquent 
manner that such a plan as he proposed was within the terms and spirit 
of the trust. 

"That directs us to ^increase and diffuse knowledge among men. 
And do not the judgments of aU the wise; does not the experience of 
aU enlightened states 5 does not the whole history of civilization concur 
to declare that a various and ample library is one of the surest, most 
•constant, most permanent and most economical instrumentalities to in- 
crease and diffuse knowledge! There it would be, durable as liberty, 
durable as the Union ; a vast storehouse, a vast treasury of all the facts 
which make up the history of man and of nature, so far as that history 
has been written; of aU the truths which the inquiries and experiences 
of all the races and ages have found out ; of all the opinions that have 
been promulgated; of all the emotions, images, sentiments, examples, 
of all the richest and most instructive literatures 5 the whole past speak- 
ing to the present and the future— a silent, yet wise and eloquent 
teacher. * * * 

" If the terms of the trust then authorize this expenditure, why not 
make it! Kot among the principal, nor yet the least of reasons for 
doing so, is, that all the while that you are laying out your money, and 
when you have laid it out, you have the money's worth, the value re- 
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ceived, the property purchased on hand to show for itself and to speak 
for itself. Suppose the professors provided for in the bill should gather 
a little circle of pupils, each of whom should carry off with him some 
small quotient of navigation, or horticulture, or rural economy, and the 
fund should thus glide away and evaporate in such insensible, inappre- 
ciable appropriations, how little there would be to testify of it ! Whereaa 
here all the while are the books ; here is the value 5 here is the visible 
property ; here is the oil and here is the light. There is something ta 
point to, if you should be asked to account for it unexpectedly, and 
something to point to if a traveler should taunt you with the collections 
which he has seen abroad, and which gild and recommend the absolut- 
isms of Vienna or St. Petersburgh. * * * 

" But the decisive argument is, after all, that it is an application the 
most exactly adapted to the actual literary and scientific wants of the 
States and the country. I have said that another college is not needed 
here because there are enough now, and another might do harm as much 
as good. But that which is wanted for every college, for the whole 
country, for every studious person, is a well-chosen library, somewhere 
among us, of three or four hundred thousand books.'' 

Mr. Tappan, in reply, urged that Smithson's own habits and pursuits- 
should be considered ; that it must be remembered that he was an emi- 
nently practical philosopher, intimately acquainted with chemistry, min- 
eralogy, geology, and natural history, to the minute study of which he 
devoted his life. His favorable resort had been the Jardin des PlanteSy 
at Paris, and there could be but little doubt that in making his bequest 
he had in view the establishment of a similar institution. He depre- 
cated the outlay of a large amount in the purchase of books, and as- 
serted that they not only did not promote knowledge, but that one-half 
of those then in the Library of Congress were to be considered as trash. 

Mr. Levi Woodbury, of New Hampshire, favored the employment of 
lecturers, and the purchase of a moderate-sized library, but prefeixed 
that the management of the bequest should be intrusted to the National 
Institute, a society already in active operation, created by Congress, and 
the objects of which were appropriate to the trust. 

Mr. John J. Crittenden, of Kentucky, thought the purchase of book* 
should be confined to works on science and the arts. Mr. James A, 
Pearce, of Maryland, concurred in the views of Mr. Choate. Mr. Wm, 
C. Eives, of Virginia, believed that by knowledge was not merely meant 
the natural sciences^ astronomy, mathematics, &c. 5 he considered the 
most important of all the branches of human knowledge that which re- 
lated to the moral and political relations of man. The field of moral 
science also embraced a much larger portion of knowledge than the 
physical sciences. He suggested the "Faculty of letters and sciences'^ 
under the auspices of the University of France, as a much better model 
for the Smithsonian than the Jardin des Plantes. He remarked that it 
was his "firm and solemn conviction that we now have it in our power 
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to do more good to this nation in our day and generation^ by a jadidoas 
and wis.e application of this $500,000 which has been pat into our hands, 
than by the application of the twenty-five or thirty millions we are in the 
habit of annually appropriating.'' 

Mr. Choate's amendments were adopted by the Senate and the bill 
recommitted to be more folly matured. It was again reported to the 
Senate on the 2d of January, including Mr. Choate's plan of a great 
library. Mr. Woodbury endeavored again to place the Institution under 
the management of the National Institute, but was opposed by Senators 
Buchanan, Choate, and Tappan, on the ground that it was anti-republi- 
can and anti-democratic to surrender all control by the people's repre- 
sentatives in respect to a trust committed to their custody for the people's 
benefit, and to place it in the hands of a close body wholly irresponsible 
to either Congress or the people. 

Mr. Woodbury replied with warmth that his plan, instead of being 
antagonistic to Congress, made it more in subordination to it, and placed 
stronger safeguards against any possible departure from its commands 
or wishes. He also believed that it would be placing a burden on the 
Institute rather than conferring a favor upon it. 

Mr. Buchanan '^ could imagine no other mode of using the fund" to 
advantage, than " the purchase of a great library," and strongly op- 
posed any connection with the !N'ational Institute. 

Mr. William Allen, of Ohio, expressed his opposition to "any plan 
whatever for connecting anything called an institution with the public 
treasury." He had never known a single instance of a fund of money, 
charitable or otherwise, being intrusted to the care of an incorporated 
body of men "that was not squandered and made to fall short of the 
object of the donor." He wished to see no institution established in the 
capital of the United States to teach the American people how to think, 
and read, and speak, and he therefore opposed the whole project. 

Mr. Robert J. Walker, of Mississippi, defended the National Institute 
against the attacks made upon it ; showed that it was worthy of and 
had received the greatest encouragement and most general favor, and 
claimed that an institution bearing the name of a foreigner never could 
concentrate in the same degree the affections and confidence of the 
American people. 

After some further debate the bill was laid over for several days, but 
was taken up and passed on the 23d of January, 1845. When it reached 
the House, a substitute was offered for it by Mr. Robert Dale Owen, of 
Indiana; but in the hurry of a short session of Congress the whole 
matter was left undisposed of. 

On the ox>ening of the Twenty-ninth Congress, Mr. Owen again 
offered his bill to establish the Smithsonian Institution, and it was 
referred to a select committee of seven members, viz, Messrs. Owen, of 
Indiana, John Q. Adams, of Massachusetts, Timothy Jenkins, of iN'ew 
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York, G^rge P. Marsh, of Vennont, Alexander D. Sims, of South Car- 
olina, Jefferson Davis, of Mississippi, and David Wilmot, of Pennsyl- 
vania. 

On the 28th of February, 1846, Mr. Owen, from this select committee, 
reported an elaborate bill embracing the principal features of Mr. Tap- 
pan's bill of the last session, but adding a section providing for a normal 
branch to give such a thorough scientific and liberal course of instruc- 
tion as may be adapted to qualify young persons as teachers of our 
common schools and to qualify students as teachers or professors of the 
more important branches of natural science. A library was to be pro- 
cured composed of valuable works pertaining to all departments of 
human knowledge. Special reference was to be made by the professors 
to the increase and extension of scientific knowledge generally, by ex- 
periment and research. Essays, pamphlets, magazines, manuals, tracts 
on science, history, chemistry, school-books, apparatus, &c., were au- 
thorized. 

In advocating this bill Mr. Owen made a very able and impressive 
speech, and one of the most memorable occurring in the discussion of 
the subject of the disposition of the bequest. He condemned the dila- 
toriness of Congress in waiting for ten years, after solemnly accepting 
the tmst, without doing anything whatever to carry out the intention 
of the donor. 

"Small encouragement,'' he remarked, "is there, in such tardiness as 
this, to others, as wealthy and as liberal as Smithson and Girard, to follow 
their noble example! Small encouragement to such men to entrust to 
our care bequests for human improvement! Due diligence is one of the 
duties of a faithful trustee. Has Congress, in its conduct of this sacred 
trusteeship, used due diligence! Have its members realized, in the 
depths of their hearts, its duties and their urgent importance? Or has 
not the language of our legislative action rather been but this: ^The 
Smithsonian fund! Ah, true! That 'swell thought of. One forgets 
these small matters.'" 

Mr. Owen reviewed all the legislative proceedings in relation to the 
subject, the various plans brought forward from time to time for adop- 
tion by Congress, and called attention to the fact that the object for which 
Mr. Adams had labored with so much zeal and perseverance — an astro- 
nomical observatory — ^had already been established in Washington. He 
then made an elaborate reply .to Mr. Choate's arguments in favor of a 
great library. He admitted that " in books exists the bygone world. By 
books we come in contact with the mankind of former ages. By books 
we travel among ancient nations, visit tribes long since extinct, and are 
made familiar with manners that have yielded, centuries ago, to the 
innovating influences of time." He would go as far as the farthest in 
his estimate of the blessings which the art of printing had conferred 
upon man; but such reasoning had no relation to the proposal em- 
braced in Mr. Choate's scheme. 
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^^It sabstantiatesnot at all the propriety of spending half a million, or 
two or three half millions of dollars to rival the bibliomaniacs of Paris 
and of Munich. 

" Books are like wealth. An income we must have to live 5 a certain 
amount of income to live in comfort. Beyond a certain income the 
power of wealth to purchase comfort, or even wholesome luxury, ceases 
altogether. How much more of true comfort is there in a fortune of a 
million of dollars than in one of fifty, or say a hundred thousand f K 
more there be, the excess is hardly appreciable 5 the burden and cares 
of a millionaire outweigh it tenfold. And so, also, of these vast and 
bloated book-gatherings that sleep in dust and cobwebs on the library 
shelves of European monarchies. Up to a judicious selection of thirty, 
fifty, a hundred thousand volumes, if you will, how vast, yea, how 
priceless, is the intellectual wealth! From one to five hundred thou- 
sand, what do we gain? Nothing? That would not be true. A goblet 
emptied into the Pacific adds to the mass of its waters. But if, within 
these limits, we set down one book out of a hundred as worth the money 
it costs, we are assuredly making too liberal an estimate. 

"Our librarian informs me that the present Congressional library 
^certainly not one of the most expensive,) has cost upwards of three dol- 
lars a volume^ its binding alone has averaged over a dollar a volume. 
The same works could be purchased now, it is true, much more cheaply; 
but, on the other hand, the rare old books and curious manuscripts 
necessary to complete a library of the largest class would raise the 
average. Assuming, then, the above rate, a rival of the Munich library 
would cost us a million and a half of dollars; its binding alone would 
amount to a sum equal to the entire Smithsonian fond as originally 
remitted to us from England. 

"And thus not only the entire legacy, which we have promised to ex- 
I>end so that it shall increase and dif^se knowledge among men, is to 
be squandered in this idle and bootless rivalry, but thousands on thou- 
-sands must be added to finish the work; from what source to be derived, 
let its advocates inform us. And when we have spent thrice the amount 
of Smithson's original bequest on the project, we shall have the satisfac- 
tion of believing that we may possibly have saved to some worthy 
scholar a hundred, or perchance a few hundred, dollars, which otherwise 
he must have spent to obtain from Europe half a dozen valuable works 
of reference!" 

The most important feature of Mr. Owen's bill was however con- 
sidered by him to be the provision for normal-school instruction. He 
maintained it to be the duty of Congress to elevate to the utmost the 
character of our common schools. The normal branch was not intended 
by him to take the place of similar institutions in the States ; it would 
be supplemental to these, but of a higher grade, and would enable young 
persons who had passed through the fbrmer to perfect themselves in 
"the most usefiil of all modem sciences — the humble yet world-subduing 
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science of primary education." It would also be the place where we 
might hope to find trained, competent, and enlightened teachers for the 
State normal schools. 

He also specially urged the importance of scientific researches. 

" In these,'' he said, " Smithson spent the greater part of his life^ 
And it cannot be doubted that were he yet alive and here to-day to ex- 
plain his wishes, original researches in the exa^t sciences would be de- 
clared by him a part of his plan. With the knowledge of his life and 
favorite pursuits before us, and the words of his will specifying the in- 
crease as well as the diffusion of knowledge for our guide, it seem» 
nothing less than an imperative duty to include scientific research 
among the objects of a Smithsonian Institution." 

Mr. George W. Jones, of Tennessee, made himself conspicuous on 
this, as on many other occasions, by bitter opposition to the adoption of 
any plan for the organization of the Institution. He believed that the 
whole matter was wrong ; that the government had no right to accept of 
the trust, and he proposed that the whole fund, in whatever form it 
might be, whether money or State bonds, should be returned to any of 
the heirs-at-law or next of kin of Mr. Smithson. He maintained that — 

" It was neither the right, the power, or the true policy of the gov- 
ernment to attempt to rear upon the city of Washington an institution 
for the education of school teachers, agricultural professors, &c., ta 
send out into the country. . . . Every measure of this kind had 
the tendency to make the people throughout the country look more to- 
this great central power than to the State governments.'' 

Mr. Joseph E. Ingersoll, of Pennsylvania, favored the bill of Mr. Owcd,. 
and ridiculed the idea of Mr. Jones of returning the money to England. 
He thought that a great library was not desirable, and said that the 
necessary bmlding to contain the greatest library in the world would in 
its own erection exhaust the entire bequest. The Capitol itself would 
not contain eight hundred thousand volumes so properly arranged as to 
be accessible. A library was not the object of Smithson. A plan should 
be adopted to cover general ground, in which all objects of science 
should be included. He favored that part of the bill providing for nor- 
mal instruction, and would add an appropriation for defraying the ex- 
pense of the delivery of lectures by our most distinguished men at dif- 
ferent points throughout the country for scientific instruction. 

Mr. Frederick P. Stanton, of Tennessee, in a brilliant and eloquent ad- 
dress to the House, supported the bill in its present form. He maintained 
that it was the result of the conflicting opinions of wise and experi- 
enced men, harmonized by comparison, discussion, and mutual conces- 
sion. He dwelt at length on the importance of advancing science, the 
value of experimental research and observation; explained and advo- 
cated every section of the bill, and concluded by saying: "By proper 
management this institution may doubtless be made the instrument of 
immense good to the whole country. To the government it will be of no 
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slight advantage. It will be a great institution. It may attain a char- 
acter as high as that of the French Academy, and its autiiority will then 
be decisive in reference to numerous questions of a scientific nature con- 
tinually presented to the committees of Congress and the departments 
of government for determination and consequent action. Such an insti- 
tution is greatiy needed in the federal city.'' 

Mr. William Sawyer, of Ohio, wanted students to be sent to the Institu- 
tion selected from the various States and Territories according to the 
ratio of representation in Congress. He also thought the rate of inter- 
est on the fund should be five instead of six per cent. 

Mr. D. P. Bang, of Massachusetts, favored a provision by which stu- 
dents could be educated free of expense, and pay their board by labor on 
a farm connected with the establishment. 

Mr. Jefferson Davis, of Mississippi, advocated the l)ill as providing for 
the increase and diffusion of knowledge among men. It was too late to 
make the objection that the trust ought not to have been accepted. It 
was our duty to carry it into execution; and as to the ftmd, it ought to- 
be considered as money still in the Treasury, unconnected with any in- 
vestment the officers of the government may have made. He regarded 
lectures as the greatest means of extending knowledge which had been 
adopted in modem times. It was second only to the invention of the 
art of printing. He would admit that the government had no authority 
to take charge of the subject of education, but he did not consider this^ 
bill as liable to that objection. The normal school system he considered 
as highly beneficial, serving to produce unitbrmity in the language, and 
to lay the foundation of all sciences. The spelling-book of Noah Web- 
ster, which had been used extensively in our primary schools, had done 
more to produce uniformity in our language in this countiy than anything^ 
else. If we sent out good school-books from this institution, it would be 
of vast service to the countr3\ He enlarged upon the benefits which 
would result to science and the diffusion of every kind of useful knowl- 
edge from an institution which would gather young men from the remotest 
parts of the country at the common point where every facility for practical 
instruction would be afforded. The taste of the country would be re- 
fined, and he did not consider this as anti-democratic. Knowledge was 
the common cement that was to unite all the heterogeneous materials of 
this Union into one mass, like the very pillars in the hall of the House 
before them. 

Mr. Geo. P. Marsh, of Vermont, said that whatever plan was adopted 
must of necessity be one of compromise, and that though he would have 
preferred the Senate bill for a library, yet he would cheerfully accede ta 
the present one as proposed to be modified. He regarded it as an ex- 
periment which admitted, and which he trusted would hereafter receive, 
great changes in its conditions rather than as a complete working model. 
Two objects were aimed at by Smithson : first, the increase of knowl- 
edge — ^its enlargement, extension, progress; second, the diffusion of 
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knowledge— its spread, commonication, dissemination. Of the various 
instrumentalities for carrying oat this noble and imposing scheme, he 
considered as the simplest and most efficient the collection for public 
use of a library, a museum, and a gallery of art, and he preferred that 
for a reasonable period the entire income of the fund should be expended 
in this way. While appreciatiug the value of research and experiment 
in natural knowledge and the economic arts, and including them in the 
plan of a great national institution for the promotion of all good learn- 
ing, he dissented from the doctrine implied by the bill, which confined 
all knowledge, all science, to the numerical and quantitative values of 
material things. 

" Geology, mineralogy, even chemistry, are but assemblages of appar- 
ent facts, empirically established, and this would always be true of every 
study which rests upon observation and experiment alone. True science 
is the classification and arrangement of necessary primary truths accord- 
ing to their relations with each other and in reference to the logical de- 
ductions which may be made from them. Such science, the only abso- 
lute knowledge, is the highest and worthiest object of human inquiry, 
and must be drawn from deeper sources than the crucible and the re- 
tort. A laboratory is a charnel-house ; chemical decomposition begins 
with death, and experiments are but the dry bones of science. It is the 
thoughtful meditation alone of minds trained and discipliued in far other 
halls that can clothe these with flesh and blood and sinews, and breathe 
into them the breath of life." 

Mr. Marsh then showed the importance and value of a great library, 
and gave illustrations from his extensive knowledge of the libraries in 
Europe. 

Mr. Isaac E. Morse, of Louisiana, was of the opinion that Smithson 
was a practical man, and that, although possessed of the highest learn- 
ing, he condescended to devote his time to subjects of the most domes- 
tic and homely character. If his intention had been to establish a uni- 
versity or a magnificent library, and thus to have his name transmitted 
to posterity, it would have been easy for him to have said so, and noth- 
ing would have been left to this country but to carry out his enlightened 
and liberal intentions. But he had no doubt studied the peculiar char- 
acter of the American people, and discovered that while they enter- 
tained a proper respect for the learning and genius of the German uni- 
versities and of the sciences taught in the schools of Europe, still there 
was something in the common sense and practical knowledge of our 
people which comported with his own notions 5 and he desired that his 
money should be devoted to diffusing practical and useful knowledge 
among them. Mr. Morse then introduced a new bill as a substitute 
for that under discussion, providing mainly that " an offer be made 
through the newspapers of the United States and Europe of suitable 
rewards or prizes for the best written essay on ten subjects, the most 
practical and useful of which should be printed and widely distributed,'' 
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thus fnlfilling, in the letter and spirit^ the wise and comprehensive in- 
tentions of the donor for the increase and diffusion of knowledge among 
men. 

Mr. John S. Chipman, of Michigan, spoke earnestly in opposition to 
the bill. He thought that our great and powerful government, prosper- 
ing and progressing as it was in original native intellect, fostered by 
institutions known to no other country and no other people, should not 
have consented to be the recipient of what was called a munificent do- 
nation of half a million &om an Englishman to enlightened American 
republicans in this country. " How did it happen,'^ he exclaimed, "that 
this government accepted such a boon from a foreigner — an Englishman 
too!^' 

After further debate, Mr. Adams moved that until the arrears of inter- 
est due from the States in which the money of Smithson had been in- 
vested were paid, no appropriation should be made by Congress for the 
fulfillment of the purposes prescribed by the testator. 

Mr. A. D. Sims, of South Carolina, thought that he saw in the will of 
Smithson only what he had observed in other instances. "After having 
griped through their lives every shilling that came into their hands, 
animated at last by some posthumous vanity, they sought to build up a 
name which should live after them 5 and such, rather than any feeling for 
humanity, was the motive that guided them.'^ He then proceeded to 
contend that the Government of the United States was not instituted 
for any such purpose as the administration of charities. He would in- 
troduce a bill repealing all laws heretofore enacted on this subject and 
giving authority and direction for the restoration of the money to the 
British chancery, where it could be devoted to purposes in England sim- 
ilar to those which had been contemplated in the city of Washington* 
The only difference would be in the location of the institution. 

Mr. Adams proceeded to explain and advocate his substitute, and main- 
tained that in the administration of this fund there were two or three 
principles that should be observed. One was, that it should never cost 
the people of the United States a dollar — ^that it should support itself j 
another, that no part should ever be applied to the ordinary purposes 
of education. It was unworthy the i)eople of the United States to re- 
ceive foreign aid for this purpose. There was no way in which the States 
could more degrade themselves than by relying on foreign aid or on the 
General Government for the education of their children. 

" But an experience of eight or ten years, since we received this 
money, had shown him that whenever distinguished scientific men were 
called upon for their opinions, scarcely two agreed. 

" In addition to the application of a certain part of this fund to the sci- 
ence of astronomy, there was another provision which he found, and 
which he was happy to see this biU made, viz, that no portion of the 
ftind should be appropriated — that it should be a perpetual fund. It 
was the interest which was to be applied. 
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" But in the mean time^ while this delay had taken place, he was de- 
lighted that an astronomical observatory — ^not perhaps so great as it 
should have been — ^had been smuggled into the number of the institu- 
tions of the country under the mask of a small depot for charts, &c. 

" He claimed no merit for the erection of the astronomical observa- 
tory ; but in the course of his whole life no conferring of honor, of in- 
terest, of ofQce, had given him more delight than the belief that he had 
contributed, in some small degree, to produce these astronomical observ- 
atories, both here and elsewhere. He no longer wished any portion of 
Smithson's fund applied to an astronomical observatory. 

" Kor did he think it important to the people that any provision of this 
bill should be carried into effect immediately, but rather that measures 
should be taken to induce the States to pay the interest on their bonds, 
and then let the money be appropriated to any purpose on which Congress 
could agree more unanimously than on this bill." 

Mr. Andrew Johnson, of Tennessee, was opposed to taking any 
money out of the Treasury of the United States to establish such an 
institution. 

Mr. George Eathbun, of Kew York, did not feel disposed to object to 
any plan with seeming plausibility. He was in favor of expending the 
money in some way and upon some scheme, faithfully and honestly, but, 
above all, he was in favor of appropriating the money whether the final 
result should be good or not. He wished to wipe out the stain which 
rested on the character of this Government of withholding the money 
because we were not able to discover the best mode of expending it. 
In his judgment, a library was the least plausible of any of the schemes 
proposed. 

Mr. Orlando B. Ficklin, of Illinois, opposed the bill. He thought 
however that the good faith of the Government required that this 
money should be considered as being in the Treasury, and that we could 
not excuse ourselves by saying that the fund had been loaned out to 
the States and could not now be realized. He objected, however, to the 
connection proposed to be established between this institution and the 
United States Treasury. A million of dollars would be required to meet 
the deficiency in this Smithsonian bequest. He was willing to expend 
the money for a library, and for scientific apparatus, or for any plan by 
which the ftmd could be disconnected from the Government. He regarded 
Mr. Owen's bill as one of the most odious and abominable ever pre- 
sented, and he would rather see this half million returned to the British 
court of chancery, or ten millions sunk to the bottom of the PotomaC; 
than to have this bill pass. 

Mr. Allen G. Thurman, of Ohio, made inquiries respecting the orig- 
inal investment of the ftuid, and then discussed the duties of a trustee. 
He could not vote for the biU unless it were most materially changed. 
He was opposed to the erection of an immense institution at the city of 
Washington, that would ultimately become a charge upon the Treasury 
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and would necessarily be partial in its operations and benefits. He was 
inoUned to favor the library plan, although there were great objections 
to it. But "there was one recommendation it possessed that strongly 
influenced him. That was, that though it might not effect the greatest 
amount of benefit that could be produced by the fund, it was not liable 
to the abuses to which all the other plans would probably give rise. It 
would create no large body of ofl&ce-holders, no patronage, no favorit- 
ism, no partially sectional advantages.'' 

Mr. Owen replied to Mr. Adams, and showed that the position of the 
latter as to the condition of the fund was entirely inconsistent with the 
reports and bills he had so often presented. He was not specially wed- 
ded to the feature of normal schools, although he believed it was the 
most important one in the bill. As to the disgrace of educating our 
children with foreign aid, there was no proposition in this bill to educate 
ehildren, but the teachers of children. And as to disgrace, it might be 
said with equal propriety that it was disgraceful to receive foreign aid 
tor founding a library. 

Mr. Andrew Johnson renewed his attack on the bill : 

" There was something a little farcical and amusing [to him] in this 
system of normal instruction, which was to provide the country with 
school teachers. He would like to see a young man, educated at the 
Smithsonian Institution and brought up in all the extravagance, folly, 
aristocracy, and corruption of Washington, go out into the country to 
teach the little boys and girls to read and write ! Those young men, so 
educated, would steal, or play the little pettifogger, sooner than become 
teachers. Kinety-nine out of a hundred of those who received the ben- 
efit of this institution would hang about a law-ofl&ce, get a license, become 
a pack of drones instead of schoolmasters. Washington City was not 
a place for such an institution. He believed that it would result in an 
injury to the country instead of a benefit." 

Mr. John Bell, of Tennessee, held that the United States was respon- 
sible for the fund and ought to appropriate it for its object. He hoped 
that Arkansas would one day pay the money, but he feared it would be 
a distant day. It was necessary to act now. He did not wholly approve 
of the bill reported, but he would take it rather than do nothing. 

Mr. Hannibal Hamlin, of Maine, regarded this fund as one which had 
been received by the Government to carry out the intentions of Mr. 
Smithson, and to which, by their acceptance, they had solemnly bound 
themselves. He alluded to the difficulty — nay, the impossibility— of any 
select committee agreeing upon a plan whioh, in all its details, should 
be in accordance with the views of all. Notwithstanding this, he trusted 
we should not let this opportunity go by to make a commencement in 
this matter. He had not the slightest doubt of the full and unqualified 
power of this Government to take charge of this money and give it the 
direction required by the will of Mr. Smithson. 

While there were features in the bill with which he was not entirely 
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pleased, he should vote for the bill in case it was not amended. But 
there were some amendments to the bill of the gentleman from Indiana 
[Mr. Owen] to which he would fain hope that gentleman himself would 
lend a favorable ear. One related to the appropriation of a part of it 
to the science of agriculture. He referred to the general and deplorable 
want of information of the components of the soil, the proper mode of 
treating it, the proi)er adaptation of crops to different soils, &c., and said 
he wished to see connected with this institution a department of agri- 
cultural chemistry and a professor of agriculture proper. 

Mr. Bradford E. Wood, of iSTew York, said that if ever there was a 
point in which the national honor was concerned, it was in carrying out 
the intentions of the testator in his bequest He considered it an honor 
to the country that the subject of a monarchical government should 
have selected this as the instrument of his expansive benevolence. He 
thought normal instruction should be left to the States, but responded 
heartily to Mr. Hamlin's suggestion in relation to agricultural instruc- 
tion. He would do all he could to increase and diffuse useful knowledge 
among the masses, but this could not and would not be attained by such 
education as would be obtained here, or by collecting at this i)oint a 
splendid library. The latter might, and unquestionably would, benefit 
those already learned, but not the people. 

Mr. William F. Giles, of Maryland, proposed an amendment, provid- 
ing for the publication and distribution of books for the instruction of 
the blind. 

Mr. W. W. Wick, of Indiana, discussed the duties of a trustee, and 
took the ground that the Government of the United States had no dis- 
cretion in this case as to the mode of investment of the funds. There 
was no power given by the will of Smithson to invest the money in any 
special manner, and the Government invested it at its own hazard. If, 
of his own accord and without authority, a trustee made an investment, 
he was responsible for it. Thus the United States stood in relation to 
this matter, and to this extent they were responsible, if at all. The 
honor of the country should be sustained by the faithftd execution of 
the trust. 

Mr. Washington Hunt, of !N"ew York, entirely concurred with Mr. 
Wick's view of the subject. It was a reproach to the government to 
delay carrying out the purposes of this trust. 

At length, after a full and exhaustive debate for two days, the House 
proceeded to vote on the bill and amendments. The normal school sec- 
tion was stricken out, on motion of Mr. Adams, by a vote of 72 to 42 j 
the provision for professors and lecturers by 77 to 42, as also that for 
students. Mr. Jones's amendment, to return the money to England, 
received 8 votes in the affirmative to 115 in the negative. Mr. Adams's 
proposition, to defer the organization of the institution until the State 
of Arkansas could be induced by "moral suasion to pay up its indebt- 
edness for interest," was voted down by 74 to 57. The provision for lec- 
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tares was negatived by 72 to 39, while the annual appropriation for a 
library was increased, on motion of Mr. Marsh, from $20,000 to $26,000. 
The sections requiring experiment and research in agriculture, manufac- 
tures, &c., the publication of books, pamphlets, tracts, &c., and the offer- 
ing of prizes for essays, were stricken out. An amendment that all copy- 
right books, maps, charts, prints, &c., should be delivered to the insti- 
tution was adopted, and also one that the Government collections dei)os- 
ited in it should be known as the National Museum. 

Before a vote was taken on the bill as amended, a substitute for it 
was introduced by Mr. William J. Hough, of !N"ew York, retaining most 
of the features already agreed upon, and tMs was passed in the Com- 
mittee of the Whole by a vote of 83 to 40. It was then reported to the 
House, and passed by a vote of 85 to 76. * 

Among the prominent men in the afftrmative were John Q. Adams, 
John Bell, Garret Davis, Jefferson Davis, Columbus Delano, Stephen 
A. Douglas, Solomon Foot, Joshua E.Giddings, Hannibal Hamlin, H. W. 
Hilliard, George P. Marsh, E. D. Owen, F. P. Stanton, A. G. Thurman, 
Samuel F. Vinton, David Wilmot. 

Among the nays were Howell Cobb, R. M. T. Hunter, J. R. IngersoU, 
Andrew Johnson, George W. Jones, Preston King, Alexander H. Ste- 
phens, and Jacob Thompson. 

On the 10th of August, 1846, the Senate proceeded to consider this 
bill 5 amendments proposed were disagreed to, and it passed without de- 
bate by 26 to 13. The yeas were, Messrs. Archer, Atchison, Barrow, 
Berrien, Cameron, CiUey, Thomas Clayton, John M. Clayton, Corwin, 
Davis, Evans, Greene, Houston, Huntington, Jamagin, Johnson of Ma- 
ryland, Johnson of Louisiana, Lewis, Mangum, Miller, Morehead, Phelps, 
Speight, Spurgeon, Upham, Webster. 

Those who voted in the negative were, Messrs. Allen, Ashley, Ather- 
ton, Bagby, Benton, Calhoun, Dickinson, Fairfield, McDufiBe, Semple- 
Turney, Westcott, Yulee. 

The bill was signed by President James K. Polk on the 10th of Au- 
gust, 1846, and became a law, and the Smithsonian Institution was or- 
ganized under it with the following Board of Regents: 

Hon. Geo. M. Dallas, of Pennsylvania, Vice-President of the United 
StateSj ex officio, 

Hon. Roger B. Taney, of Maryland, Chief Justice of the United 
StateSy ex offi>cio. 

Hon. William W. Seaton, Mayor of tlie city of Washington^ ex offimo. 

Hon. George Evans, of Maine 5 Hon. Isaao S. Pennybacker, of 
Virginia 5 Hon. Sidney Breese, of Illinois, of the United IStates Senate^ 
appointed by President of the Senate. 

* The Congressional proceedings and debates in relation to the Smithson bequest are 
reprinted in full in the Smithsonian MisceUaneous Collections, No. 328, 1879. '* The 
Smithsonian Institution : Documents relative to it» origin and history." Edited by Will- 
iam J. Rhees. 1027 pp., 8^. 1879. 
4 
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Hon. William J. Hough, of New York ; Hon. Robert Dale Owen, 
of Indiana; Hon. Hj:nby W. Hilliabd, of Alabama, of House of Rep- 
resentatives^ appointed by the Speaker. 

Hon. EuFUS Choate, of Massachusetts; Hon. Gideon HAwley, 
of New York; Hon. Biohabd Rush, of Pennsylvania; Hon. William 
0. Preston, of South Carolina, citizens of States, elected by Congress. 

Alexander Dallas Baohe, Member of the National Institute-, Jo- 
seph G. TOTTEN, Member of the National Institute^ citizens of Washing- 
touj elected by Congress. 
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HUGH SMITHSON, 

FIRST DUKE OF NORTHUMKERLAND. 
(Fatlier of James Smithson.) 
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APPENDIX 



NOTE 1. 

OBITUARY NOTICE OP JAMES SMITHSON. 

(From the Gentleman's Magazine.) 

" Oct 1829. — ^Died : In the south of France, James Smithson, esq., M. 
A., F. R. 8. 

"The birth of this gentleman is thus described by himself at the com- 
mencement of his wiU : * I, James Smithson, son of Hugh, first Duke of 
Northumberland, and Elizabeth, heiress of the Hungerfords of Studley, 
and niece to Charles, the proud Duke of Somerset.^ 

"It is well known that the wife of Hugh, first Duke of Northumber- 
land, was Lady Elizabeth Seymour, graiut-daughter of the same * proud 
Duke of Somerset.' It was the Hon. Frances Seymour, daughter of 
Charles, Lord Seymour, of Troubridge, by his first marriage with Mary, 
daughter and heiress of Thomas Smith, esq.— and thus ha& sister to the 
fifth and sixth Dukes of Somerset, the latter of whom was ^ tiie proud 
duke' — that was married to Sir George Hungerford; but in the ac- 
count of the family in Sir E. C. Hoare's Hungerfordiana we find no 
Elizabeth, nor the name of Macie, which was that which Mr. Smithson 
originally bore. The family of Macie resided at Weston, near Bath. 

" James Louis Macie, esq. [the subject of the present notice], was a 
member of Pembroke College, Oxford, where he was created M. A. 
May 26, 1786. He was elected Fellow of the Eoyal Society in 1787, 
and appears under the same name in the Philosophical Transactions for 
1791 : but between that date and 1803 he chose to change his name to 
Smitnson, although he continued to enjoy the property of the Macies. 
He was, we believe, at one time a vice-president of the Royal Society.''* 



NOTE 2. 
ACCOUNT OP THE FIRST DUKE OP NORTHUMBERLAND. 

(Father of James Smithson.) 

" Sir Hugh Smithson was one of the handsomest men in England. 
He possessed much talent, a highly-cultured intellect, and more learn- 
ing than is generally found among the nobility. His parents, though 
of gentle blood, did not belong to the nobility. He had raised himself 
by his marriage with the heiress to the name and fortune of the house 
of Percy, and he showed that he was worthy of both." 
» [His matrimonial alliance had somewhat of a romantic origin. Sir 

* Gentleman's Magaaine^ March, 1830, vol. o, p. 275. 
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Hugh bad been unsuccessful in a first courtsbip, and the story of his 
disappointment reached the ears of Lady Elizabeth Seymour, only 
daughter of Algernon Seymour, Baron Percy, who was at that time con- 
sidered, on account of her birth, wealth, and beauty, the greatest prize 
in the Mngdom. Lady Percy expressed to some of her friends ^surprise 
that any woman should have refused the hand of such a man as Hugh 
Smithson/ These woitis soon became known to the rejected baronet, 
and wrought a change in his feelings and aspirations. He became the 
suitor of &e fair and noble heiress, and married her on the IGth of July,^ 
1740.] 

" By his wise economy he improved the immense estates of this family,, 
and increased their value to such an extent that the revenues from tbem 
amounted to over forty thousand pounds. He re-established the old 
grandeur of the Percys by his taste and splendor. The castle of 
Alnwick, the former residence of the Earls of Northumberland, was en- 
tirely ruined. He rebuilt it, and to please the duchess, his wife, he orna- 
mented it in the Gothic style, which he himself did not admire; but he 
exercised so much taste that he made the castle one of the most mag- 
nificent buildings of this kind to be found anywhere in Europe. He 
improved Sion, a country-house in the environs of London ; and he ex- 
hausted the resources of all the arts, and of unusual wealth, to fill these 
two mansions with master-pieces of good taste, and to render them 
worthy of their possessors. He was created an earl, had the order of the 
Garter conferred on him, and was afterwards appointed viceroy of Ire- 
land ; finally, he was raised to the rank of a duke, and upheld these high 
positions by an expenditure unequaled at that time. 

"The Duchess of Northumberland was of the very highest birth, de- 
scending from Charlemagne through Joscelin de Louvaiu, who had mar- 
ried Agnfes de Percy in the year 1168. She brought to her husband, a» 
her marriage portion, several peerages, the name and coat-of-arms of the 
Percys, and an immense income. She was very high-minded, and of a 
natural and easy disposition ; she was very good-hearted and charitable; 
above all, she was truly attached to her friends, whom she distinguished 
and served whenever an opportunity offered. 

"The duke was fond of arts and sciences, so I entered into his tastes^ 
discussing all these subjects with him, in which he found that I was 
well versed, and that he could converse with me on more topics than 
with any one else. The duchess, on the contrary, had a predilection for 
little * jeux d'esprit' in the company of friends, and she found amusement 
in gathering together engravings, medals, and in collecting a variety of 
other things. I joined in these pursuits as if I had made them the busi- 
ness of my previous life. In the evening I took part in her social games,^ 
and made myself useful to her in her amusements, the only interruption 
to my attentions being a short trip to Paris.'^* 

From the Gentleman's Magazine for July, 1786, we also learn that 
" The establishment of his Grace was as magnificent as it was possible 
for any English nobleman's to be. He had at all times three mansion- 
houses — and of late four — in occasional use. He spent immense sums 
in different sorts of very costly decorations; pictures by every master; 
gardening by Browne; buildings by Adams. . . . More than fifteen 

*[L. Dutens.] '^M^moiree Wun voyageur qui «e repose; contenant des anecdotes Ms- 
toriqueSy politiqnes et litt^raires relatives ^ plusieurs des principaux personnages da 
Bi^cle. Par M. L. D. Troisifeme Edition. 3 vols. 8°. Londres, ]807." Vol. i, pp. 
226-228. (This book is in Smitlison's library. ) 
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years ago he was able to purchase the property on which Lord Percy 
had his seat, in Yorkshire; and a few years ago, the mansion, manors, 
and boroughs of Humphrey Morice, in the West, all were sold to the 
Duke. In short, the rental, with the dukedom, he left at about 50,000 
pounds, and to his second son 10,000 pounds per annum. The duke had 
negotiated a further improvement of the Northumberland estate, but 
did not live to see it completed.^ 

On the death of the Duke of ^Northumberland, the following obituary 
notice was given in the same magazine: 

" June 6, 1786. At eight o'clock this morning, died at Sion House, 
in his 74th year, the Most Noble Hugh, Duke and Earl of Northumber- 
land, Earl Percy, Baron Warkworth and Louvaine, Lord Lieutenant 
and Gustos Eotulorum of the counties of Middlesex and Northumber- 
land, and of the town and county of Newcastle-upon-Tyne, Knight of 
the Most Noble Order of the Garter, and Baronet j who with a princely 
fortune, sustained his exalted rank through life with the greatest dig- 
nity, generosity, and splendor, and will ever be considered as one of the 
first characters of that age of which he constituted so distinguished an 
ornament. We are well informed that his annual income was not less 
than 45,000 1. per annum. His Grace's extensive charities to the poor, 
his constant encouragement of literature and the polite arts, and his 
generous patronage of every kind of merit, make his death truly a 
public loss, and will cause it to be long and sincerely lamente<l. His 
Orace was the son of Langdale Smithson, esq., and Philadelphia, 
daughter of W. Keveley, esq., of Newby, co. York. Upon the death of 
his grandfather (Sir Hugh Smithson, of Stanwick, Bart.), which hap- 
pened in 1729, he succeeded to the title of baronet, and to his grand- 
father's estate; and upon the death of his relation Hugh Smithson, esq., 
of Tottenham, he came into the possession of other estates in Yorkshire 
and Middlesex ; and also succeeded his relation as knight of the shire 
for the county of Middlesex, which he represented in three parliaments. 
Upon the death of his father-in-law, Algernon, Duke of Somerset, whose 
daughter he had married, he succeeded to the title of Earl of Northum- 
berland, the Duke having been created Earl of Northumberland upon 
his daughter's marriage, with remainder to her husband, and their issue, 
after the Duke's death. The reason of this creation was as follows: 
The Duke's mother (whose third husband was the Duke's father) was 
daughter and sole heiress of Joscelin, the last Earl of Northumberland, 
which title was become extinct. Being so great an heiress she was 
married three times while a minor. First, to the Earl of Ogle, who 
died in a short time after, leaving no issue. She was next married to 
Thomas Thynne, esq., of Longleate, co. Wilts, but he was assassinated 
in Pall Mali by some ruffians hired by Count Coningsmnrck, whose 
object was to marry the widow. Her third husband was the Duke of 
Somerset, and she was still a minor, as was also the Duke, b^ whom she 
had the above Algernon, who succeeded his father as Duke of Somerset, 
and possessed all the Percy estates. He married Miss Thynne, grand- 
daughter of the first Lord Weymouth, and by her had one son and one 
daughter. The son died unmarried, and the daughter married in 1740 
the subject of this article, then Sir Hugh Smithson. The title of Som- 
erset going to another branch of the Seymour family, the title of North- 
umberland was revived to the Duke's daughter in consideration of her 



* Gentleman^B Magazine^ 1786, vol. Ivi, p. 617. 
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descent from the daughter of Joscelin the last Earl of Northumberland. 
The Percy estate also settled in her, together with several baronies, 
such as Percy, Lucy, Poynings, Fitz-Payne, Bryan, &c. The Duke of 
Somerset dying in 1750 Sir Hugh Smithson immediately took his seat 
in the House of Lords as Ear) of Northumberland. Jn 1762 he was 
appointed one of the Lords of the Bed- chamber to the late King. In 
1767 he was installed Knight ot the Garter at Windsor. In 1762 he 
was appointed Lord Chamberlain to the Queen, and a Privy Counsellor; 
also Lord Lieutenant of the counties of Middlesex and Northumberland. 
In 1763 he was appointed Lord Lieutenant of Ireland. In 1766 he was 
created Duke of Northumberland. In 1778 his Grace was appointed 
Master of the Horse, which he resigned in 1781. On Dec. 6th, 1770, 
which was her birthday, his Duchess died, when she had completed her 
sixtieth year. She was interred in her family vault in St. Nicholas 
chapel, Westminster Abbey. They had two sons and one daughter.'^ 
The funeral of the Duke of Northumberland, whose death occun^ ten 
years later, was celebrated with great pomp on the 2l8t of June, ns% 
and his remains were also intend in Westminster Abbey with the fol- 
lowing imposing list of titles and dignities inscribed on his coffin. 

COFFIN-PLATE INSOBIPTION OF HUOH SMITHSON. 

(Father of James Smithson.) 

"The most high puissant & most noble Prince 

Hugh Percy, Duke & Earle of Northumberland 

Earl Percy Baron Warkworth & Lovaine & Bar* 

Lord Lieutenant & Gustos Rotulorum of the 

Counties of Middlesex & Northumberland, of 

the City & Liberty of Westminster & of the 

Town & County of the Town of Newcastle 

upon Tyne, Vice Admiral of the County of 

Northumberland & of all America, one of 

the Lords of his Majesty's most Hon^^* 

Privy Council, & Knight of the most noble 

Order of the Garter. 

Died on the 6*^ Day of June 1786, 

In the 74*^ Year of his Age.^t 



NOTE 3. 



ACCOUNT OF EABL PERCY, SECOND DUKE OF NORTHUMBERLAND* 

(Half brother of James Smithson.) 

The first Duke of Northumberland had one daughter, who died mi- 
married, and two sons — Hugh and Algernon (half brothers of James 
Smithson) — of whom the elder succeeded his father as the second Duke 

• Gentleman^a Magazine, 1786, vol. Ivi, pp. 529, 530. 

i Miscellanea Genealogiea et Heraldica, LoudoD, 1868, p. 271. 
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of Northumberland. This son was bom August 26, 1742, and married, 
in 1764, Anne, daughter of John, Earl of Bute, but had no issue. The 
marriage was dissolved, by act of Parliament, in 1779, and in the same 
year the duke married Miss Frances Julia Burrell, of Beckenham, Kent, 
by whom he had five daughters and two sons. 

Earl Percy, the second Duke of Northumberland, served in the Conti- 
nental wars under Prince Ferdinand of Brunswick ; came to Boston, 1774, 
in charge of a brigade; commanded the re-enforcements at the battle of 
Lexington, April 19, 1775; and led the column that reduced Fort Wash- 
ington, at King's Bridge, near New York, November 16, 1776. He re- 
turned to England in May, 1777, devoted himself to impro\ing his estates, 
died July 10, 1817, and was buried with great pomp in Westminster 
Abbey. 

Of this Earl Percy an oil portrait has recently been presented to the 
town of Lexington, Massachusetts, by his grandnephew, Algernon 
George, the sixth and present Duke of Northumberland. The presenta- 
tion was made through the Eev. Edward G. Porter, of Lexington, who 
was a guest at the duke's castle in 1879, and was permitted, during his 
visit, to make extracts from the Percy family papers, especially from the 
letters written home by Earl Percy during his American experiences. 
In one of these letters, dated Boston, July 6, 1774, Percy told his parents 
that the people were very hot-headed and that he feared trouble. On 
the 27th of the same month he wrote that, owing tothe absence of Gen- 
eral Gage at Salem, he had been commander-in-chief of the camp at 
Boston. He also inclosed a view of the town of Boston and the camp, 
and conveyed the information that the people say much and do nothing. 
He advised a steadfast government, as the people are worthy subjects, 
who talk as though they would wipe out the troops every night, but are 
frightened to death when they see them. The clergy were spoken of as 
teachers of sedition of the most virulent type. Another letter to his 
father was dated August 15, 1774, and in this Percy described the scen- 
ery around Boston as having the appearance of a park finely laid out. 
This beauty he considered to be offset by the poverty of the soil, which, 
in his opinion, was overtilled and scantily fertilized. In this letter symp- 
toms of trouble in the country were noted, and the writer professed his 
determination to do his whole duty wherever he might be called upon to 
serve rather than seek preferment where it might most easily be ob- 
tained — at the Court of St. James. In a subsequent letter to General 
Howe, at London, he wrote his serious apprehension of bloodshed and 
his belief in the necessity of strong government. From the Congress at 
Philadelphia he said he looked for either a wrangle among its members 
or for the origin of serious business for the home government. To his 
father, also, he wrote in the same strain. On the 20th April, 1775, Percy 
reported to General Gage about the march to Lexington. There, Percy 
says, he met the troops retreating from Concord, and he ordered two 
field-pieces to be trained upon the rebels irom the heights. The shot from 
the cannon dispersed them. As the British had but little ammunition, 
and were fifteen miles from Boston, they were ordered by him to return. 
They were pressed severely by the rebels until they reached Charles- 
town, many men being kiUed. Percy attributed to the rebels cruelty 
and barbarity, writing that they scalped and cut off the ears of the 
wounded troops, showing that the British, too, believed that their oppo- 
nents were cruel and barbarous. Percy, after this disastrous retreat, 
was of the opinion that the colonists were not an irregular mob, but de- 
termined men, accustomed to fight the French and the Indians. The 
road to Charlestown, Earl Percy said, was taken for the retreat, as it 



Digitized by 



Google 



56 JABfES 8MITHS0N AND HIS BEQUEST. 

was feared that the rebels, as they actually did, would have destroyed 
the bridge over the Charles Eiver. In a letter referring to Bunker Hill, 
Percy mentions the death of Br. Warren and that of Major Pitcaim. 
While Percy was in America he was advanced in rank to be a lieutenant- 
general, yet he was anxious to return home, and he was allowed to do so 
near the close of the war. He was the first to suggest making peace 
with the colonists, and he was selected as minister plenipotentiary 
to secure such an end. Owing to dissensions in the British cabinet, he 
delined that honor and retired to private life. 



NOTE 4. 
NOTICES OF SMITHSON'S PAPERS, 

On Tabasheer and Calamine, 
(I. Fiom the London Monthly Review.) 

^< The first paper is an account of tabasheer, an article of importance 
in the materia medica of the ancient Arabians, and still a medicine of 
great note in many parts of the East, though neither the substance itself 
nor its origin were known in the Western World. Dr. Russell ascer- 
tained it to be a natural concretion from the juice of the bamboo cane, 
and accordingly it is distinguished in different oriental languages by 
names signifying bamboo milk, bamboo camphor, and salt of bamboo. 
Dr. Russell had many green canes brought to him at Madras, and on 
splitting them, found some joints full of a watery liquid, some with the 
fluid much diminished and in different states of consistence, and others 
with some grains or particles of tabasher, either loose, in which case 
the reeds containing it are known by a rattling sound on shaking them, 
or adhering to the extremities or sides of the cavity. The quantity of 
the tabasheer appears to be very inconsiderable, the whole produce of 
twenty-eight reeds from five to seven feet long, not much exceeding two 
drachms."* 

The following account of bis paper in the Philosophical Transactions 
is given in the Monthly Review for January, 1792, vol. vii, pp. 75, 76. 

" We have seen in a former paper that tabasheer is a vegetable pro- 
duction, formed by spontaneous concretion from a fluid in the cavities 
of the bamboo cane. Its chemical constitution, however, is very differ- 
ent from what might be expected in a body of such an origin. The ex- 
I)eriments of Mr. Macie, very judiciously executed, and here stated in 
detail, show it to be a siliceous earth, nearly the same thing with com- 
mon flint that has been attenuated by artificial solution. 

*' Neither water, alcohol, nor acids will act on it, but by imbibing 
water it becomes transparent ; the white bits in a low degree, the bluish 
nearly as much so as glass. It dissolves (as the precipitate from liquor 
silicum does) in caustic alcaline lixivium; and the solution (like the 
liquor silicum itself, or the precipitate redissolved) becomes gelatinous 
on exposure to the atmosphere. In the fire it becomes harder, more 
compact, and diminished in volume, without any loss of weight, except 
of a little moisture, which it soon recovers from the air. With two- 
thirds of its weight of fixed alkali, in a platina crucible, it ran into a trans- 
parent glass; phosphorated ammoniac and litharge readily acted on 

* Monthly Review for September, 1791, vol. vi, p. 16. 
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it; borax more difflcnltly. It melted, also, at the blow-pipe, where the 
ashes of the coal happened to touch it, or when rubbed over with calca- 
reous earth ; and this appears to be the only property m which it differs 
materially from flint. This fusibility with calcareous earth, and its con- 
tracting and hardening in the fire, might lead us to suspect an admixture 
of argillaceous earth | but no traces of that earth were discovered by the 
usual process with vitriolic acid. 

'^The experiments from which these general results are extracted 
were made on the finest tabasheer that could be purchased at Hydrabad. 
Several other specimens were examined, and all the genuine sorts were 
found to consist of the same earth. That which was taken immediately 
from the cane became black in the fire from some admixture of vegeta- 
ble matter^ but as soon as the blackness disappeared it was in aU re- 
spects similar to the foregoing, so that the tabasheer of Hydrabad may 
be presumed to have sufiered a degree of calcination before its exposure 
to sale. 

"That a siliceous earth exists in vegetables is evident from their 
ashes. Mr. Macie obtained a small portion of this earth from the ashes 
of charcoal, but found it far more abundant in those of the bamboo 
cane. He mentions a singular circumstance respecting this vegetable 
which occurred after his experiments were finished : 

"A green bamboo cut in the hot-house of Dr. Pitcairn, at Islington, 
was judged to contain tabasheer in one of its joints from a rattling 
noise discoverable on shaking it, but being split by Sir Joseph Banks, 
it was found to contain not ordinary tabasheer, but ai solid pebble about 
the size of half a pea, so hard as to cut glass." 

(IL By Sir Humphrey Davy. From the Journal of the Royal Institution.) 

On the 18th of November, a paper, by James Smithson, esq., F. E. 8., 
on the chemical analysis of some calamines, was read. 

Much uncertainty has hitherto prevailed on the subject of the compo- 
sition of calamines. The author was induced to carry on his researches 
by the hopes of obtaining a more certain knowledge of these ores, and 
he considers his results as fuUy proving the necessity for new investi- 
gations, and that the opinions which had been adopted concerning them 
were far removed from the truth. Mr. Smithson's experiments were 
made upon four different kinds of calamine : the calamine of Bleyberg, 
that of Somersetshire, that of Derbyshire, and the electrical calamine. 

The calamine from Bleyberg was white, and had a stalactitical form ; 
its specific gravity was 3.584. It became yellow under the blowpipe ; 
and when exposed to the heat of the interior blue flame was gradually 
dissipated. It dissolved with eftervescence in sulphuric acid, muriatic 
acid, and acetous acid. It Jost by heat rather more than one-fourth of 
its weight. It aftbrded oxide of zinc, carbonic acid, and water, in the 
proportion of 714, 135, and 151 ; there was besides found in it a minute 
portion of the carbonates of lead and lime; but these the author con- 
siders as accidentally mixed with the ore, and not in combination with 
the other ingredients. 

The calamine from Somersetshire was of a mammillated form. Its color 
was brown externally and greenish yellow internally ; its specific gravity 
was 4.336. It dissolved in sulphuric acid, with eftervescence : and when 
analyzed by means of reagents, afforded in 1,000 parts, 352 of carbonic 
acid, and 648 of oxide of zinc. 

The Derbyshire calamine was in small crystals, of a pale yellow color ; 
their specific gravity was 4.333. When analyzed, by solution in sul- 
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phnric acid, and the action of heat, 1,000 parts of them were found to 
contain, of carbonic acid 348, of oxide of zinc 652. 

The electrical calamine, which Mr. Smithson examined, was from Eeg- 
baiia, in Hungary. It was in the form of regular crystals ; the specific 
gravity of which was 3.434. 

They became electrical by heat, and when exposed to the flame of the 
blowpipe decrepitated and shone with a green light. The electrical cala- 
mine differs materially in composition from the other specimens, in being 
formed chiefly of quartz and oxide of zinc, which, according to the author, 
are in chemical union. One thousand parts of it gave 250 parts of quartz, 
683 of oxide of zinc, and 44 of water; the loss being 23 parts. 

From his series of experiments on the calamines, Mr. Smithson haa 
been able to deduce, with a considerable degree of accuracy, the compo- 
sition of sulphate of zinc, which, when free from combined water, he 
considers as composed of equal parts of sulphuric acid and oxide of zinc. 

In reasoning generally upon the constitution of salts of zinc, Mr. Smith- • 
son offers some new observations in relation to af&nity ; and he thinks 
thg.t the proximate constituent parts of bodies are not absolutely united 
in the remote relations to each other, usually indicated by analyses, but 
that they are universally very considerable parts of the compound, prob- 
ably seldom less than 2. He applies this theory in accounting for the 
presence of water in the calamine of Bleyberg, in which there is not suf- 
ficient carbonic acid to saturate the oxide of zinc ; and he considers this 
ore as probably composed of a x)eculiar combination of water with the 
oxide of zinc, which he names hydrate of zinc, and of carbonate of zinc 
to each other in the proportions of 3 to 2. 

All the calamines, when long exposed to the heat of the blowpipe, are 
dissipated, with the production of white flowers. This circumstance, 
the author thinks, ought not to be attributed to an immediate volatiliza- 
tion of the oxide of zinc, but rather to the deoxidation of this substance 
by the charcoal and combustible matter of the flame, and the consequent 
immediate sublimation and combustion of the metallic zinc, to which 
combustion the phosphorescence of calamines under the blowpipe may 
be owing. 

The fibrous form of the fiowers of zinc, produced during the action of 
the blowpipe upon calamine, Mr. Smithson attributes to the crystalliza- 
tion taking place during their mechanical suspension in the air; and he 
thinks that the fluid state is not at all necessary to the production of 
crystals, and that the only requisite for this operation is a freedom of 
motion in the masses which tend to unite, allowing them to obey that 
sort of polarity which occasions them to present to each other the parts 
adapted to mutual union.* 



NOTE 5. 

ILLUSTRATIONS OP PRESENTATION OF BOOKS BY SCEENTIPIC AUTHORS 

TO SMITHSON. 

**Mr. Smithson. Hommage respectueux de I'auteur." 

Nouveau systfeme de mineralogie. Par J. J. Berzelius. Paris, 1819. 
"Mr. Smithson. Hommage de I'auteur, Gay-Lussac." 

M6moire sur Piode. 1814. 

* Journal of the Royal Institution of Great Britain, 1802, Vol. 1, p. 299. 
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**M. Smitlisoii. From the translator.'' 

Observations on the mineralogical and chemical history of the fossils 
of Cornwall. By M. H. Klaproth. Translated by Dr. John Gott- 
lieb Groschke. London, 1787. 
**M. Smithson. From the author." 

Ohemical account of various dropsical fluids. By Alex. Marcet. 181 1 . 
f*M. Smithson. From the author.'' 

Iietters to Sir Joseph Banks, president of the Royal Society, on the 
subject of cochineal insects discovered at Madras. By James An- 
derson, M. D. 1788. 
**Mons. de Smithson. Hommage de I'auteur." 

M^moire sur la montagne de sel gemme de Gardonne en Espagne. 
Par P. Louis Cordier. 
**A Mons. Smithson, de la Soci6t6 royale de Londres. Hommage de 
I'auteur." 
Observations sur la simplicity des lois auxquellesest soumise la struc- 
ture des cristaux. Par M. Hatty. 
**A Mons. de Smithson. Hommage de I'auteur." 

M6moire sur les substances min^rales dites en masse qui entrent dans 
la composition des roches volcaniques. Par P. Louis Cordier. 
"Mons. Smithson. De la part de I'auteur." 

M6moire sur les pierres m^t^oriques. Par M. Fleurian de Bellevue- 
1820. 
"A Monsieur Smithson, amateur 6clair6 de la chimie et de la min^ralogie.. 
Hommage respectueux de I'auteur de cet opuscule, J. A. H. Lucas,, 
membre des soci^t^s g6ologique de Londres et Wemerienne d'Bdim- 
bourg." 
De la min^ralogie. 1818. 
"Mr. Smithson. From the author." 
On some of the combinations of oxymuriatic gas and oxy gene, and on 
the chemical relations of these principles to inflammable bodies. By 
Humphrey Davy, esq., LL. D, London, 1811. 



NOTE 6. 
APPBECIATION OF SMITHSON BY BEBZELHTS. 

Berzelius makes the following honorable mention of Smithson : 
"Dans mon Essai pour Stdblir un systdme Slectro-chimiqu€j avec une^ 
nomenclature appropri^e (Journal de Physique, Ann. 1811), j'ai fait men- 
tion des combinaisous de silice avec les autres oxides, comme de sels que 
j'ai nomm^s silicates. II etlt sans doute 6t^ pr6matur6 alors d'essayer 
de diriger davantage I'attention vers les silicates min6r<dogiques, parce 
que le cahos oil se trouvaient ces derniers etlt servi plutdt ^ pr^venir 
contre de pareilles id^es, surtout comme la nature de ce trait6 ne com- 
portait pas uue exposition plus 6tendue du sujet. J'ai appris depuis, 
avec uue vraie satisfaction, que M. Smithson, I'un des min^ralogistes les^ 
plus experiment's de I'Europe, sans avoir eu conuaissance de mon Essai, 
a publi6 une id'e semblable dans un M'moire [Feb. 9, 1811] sur la nature 
de la natrolite et de la m'sotype. On ne pourra disconvenir qu'une 
pareille coincidence d6riv6e d'une part de la chimie seule, et de I'autre 
d'un point de vue d'analyse min6ralogique, ne foumisse uoe preuve tr's> 
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forte de la jostesse de I'id^e, ce qai me fait esp6rer qa'aucan min^ralo- 
giste, an courant de T^tat actael de la chimie, ne conservera des doates."* 

Berzelius gives in his "Systematic enumeration of minerals'' : ^^Zino 
mrbanate. ZnG\ Smithson, PhiL Trans., 1803, IT.^t 

Under Zinc calamine^ he says : 

" Koas devons la connaissance de la composition, tant des carbonates 
<iue da silicate del'oxidede zinc, ^ un excellent travail de M. SmithsoN| 
ins^r^ dans les Ti*ansact. phil., 1803.''| 



NOTE 7. 
EXTBAGTS FROM SMITHSON'S WBITING^. 

The following extracts from Smithson's papers illustrate his breadth 
of view and style of composition : 

"A knowledge of the productions of art, and of its operations, is in- 
'dispensable to the geologist. Bold is the man who undertakes to assign 
effects to agent^s with which he has no acquaintance, which he never has 
beheld in action, to whose indisputable results he is an utter stranger, 
who engages in the fabrication of a world, alike unskilled in the forces 
and the materials which he employs.'' § 

" More than commonly incurious must he be who would not find delight 
in stemming the stream of ages, returning to times long past, and behold- 
ing the then existing state of things and of men. In the arts of an an- 
<5ient people much may be seen concerning them, the progress they had 
made in knowledge of various kinds, their habits, and their ideas on 
many subjects. And products of skill may likewise occur, either wholly 
unknown to us, or superior to those which now supply them. || 

^' A want of due conviction that the materials of the globe and the prod- 
ucts of the laboratory are the same, that what nature affords spontane- 
ously to men, and what the art of the chemist prepares, differ no ways 
but in the sources from whence they are derived, has given to the in- 
■dustry of the collector of mineral bodies an erroneous d&ection.^ ^ 

" No observer of the earth can doubt that it has undergone very con- 
siderable changes. Its strata are everywhere broken and disordered, and 
in many of them are inclosed the remains of innumerable beings which 
once had life, and these beings appear to have been strangers to the 
olimates in which their remains now exist. In a book held by a large 
portion of mankind to have been written from divine inspiration, an uni- 
versal deluge is recorded. It was natural for the believers in this del- 
uge to refer to its action all or many of the phenomena in question, 
and the more so as they seemed to find in them a corroboration of the 
-event. Accordingly, this is what was done as soon as any desire to ac- 
oount for these appearances on the earth became felt. The success, 
however, was not such as to obtain the general assent of the learned ; 
and the attempt fell into neglect and oblivion. . . . 

*Jfouveau systhme de minSralogie, par J. J. Berzelius, Paris, 1819, p. 23. 

t Same work; p. 205. 

t Same work ; p. 255. 

$ On a fibrous metaUic copper. Smithsonian MiacelL ColU^ No. 327, p. 70. 

II An examination of some Egyptian colors. Smithsonian Miscell, CbZZ., No. 327, p. 101. 

IT On some compounds of Fluorine. Smithsonian Miscell, Coll, No. 327, p. 94. 
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" I have yielded to a sense of the importance of the subject in more 
than one respect, and of the uncertainty when I shall acquire ampler 
imformation at more voluminous sources — ^to a conviction that it is in 
his knowledge that man has found his greatness and his happiness, the 
high superiority which he holds over the other animals which inhabit 
the earth with him, and consequently that no ignorance is probably 
without loss to him, no error without evil, and that it is therefore pref- 
erable to urge unwarranted doubts, which can only occasion additional 
light to become elicited, than to risk by silence letting a question settle 
to rest, while any unsupported assumptions are involved in it." * 

" We have no real knowledge of the nature of a compound substance 
until we are acquainted with its proximate elements, or those matters 
by whose direct or immediate union it is produced ; for these only are 
its true elements. Thus, though we know that vegetable acids consist 
of oxygen, hydrogen, and carbon, we are not really acquainted with their 
composition, because these are not their proximate, that is, their true, ele- 
ments, but are elements of their elements, or elements of these. It is evi- 
dent what would be our acquaintance with sulphate of iron, for example^ 
did we only know that a crystal of it consisted of iron, sulphur, oxygen, 
and hydrogen, or of carbonate of lime, if only that it was a compound of 
lime, carbon or diamond, and oxygen. In fact totally dissimilar sub- 
stances may have the same ultimate elements, and even probably in pre- 
cisely the same proportions ; nitrate of ammonia and hydrate of ammo> 
nia or crystals of caustic volatile alkali, both ultimately consist of oxy- 
gen, hydrogen, and azote 

" It is evident that there must be a precise quantity in which the ele- 
ments of compounds are united together in them ; otherwise, a matter 
which was not a simple one would be liable, in its several masses, to vary 
from itself, according as one or other of its ingredients chanced to pre- 
dominate. But chemical experiments are unavoidably attended with 
too many sources of fallacy for this precise quantity to be discovered by 
them ; it is therefore to theory that we must owe the knowledge of it. 
For this purpose an hypothesis must be made and its justness tried by a 
strict comparison with facts. If they are found at variance, the assumed 
hypothesis must be relinquished with candor as erroneous ; but should 
it, on the contrary, prove, on a multitude of trials, invariably to accord 
with the results of observation, as nearly as our means of determination 
authorize us to expect, we are warranted in believing that the principle 
of nature is obtained, as we then have all the proofs of its being so which 
men can have of the justness of their theories : a constant and perfect 
agreement with the phenomena, as far as can be discovered.'^ t 

" If the theory here advanced has any foundation in truth, the dis- 
covery will introduce a degree of rigorous accuracy and certainty into 
chemistry of which this science was thought to be ever incapable, by 
enabling the chemist, like the geometrician, to rectify by calculation the 
unavoidable errors of his manual operations, and by authorizing him to 
eliminate from the essential elements of a compound those products of its 
analysis whose quantity cannot be reduced to any admissible propor- 
tion. A certain knowledge of the exact proportions of the constituent 
principles of bodies may likewise open to our view harmonious analo- 
gies between the constitutions of related objects, general laws, &c., 

* ObservatioDS on PeDD^s theory of the formation of the Kirkdale Cave. Smith- 
9onian Miacell. Coll., No. 327, pp. 103, 104. 

t On the composition of the compound sulpharet from Hael Boys. Stnithsonian Mis- 
€€ll. Coll., No. 327, pp. 35, 37. 
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which at present totally escape us. In short, if it is founded in trath, 
its enabling the application of mathematics to chemistry cannot bat be 
productive of material results.''* 

" The name imposed on a substance by the discoverer of it ought to be 
held in some degree sacred, and not altered without the most urgent 
necessity for doing it. It is but a feeble and just tribute of respect for 
the service which he has rendered to science.'' t 
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unanza delia E. Accademia dei georgoflli di Firenze il di 3. Agosto 
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Weld, Isaac, jr. Travels through the States of North America and 
the Provinces of Upper and Lower Canada, during the years 1795^ 
1796, and 1797. Fourth edition. Vols, i, ii. 447, 384 pp. 8P. 
Londouy 1807. 

Werner, A. G. Trait6 des caract^res ext6rieurs des fossiles. 310 pp. 
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NOTE 9. 

notices op the city of washington, found in books in smith- 

son's library. 

One of the books in Smithson's library is " Struggles through life, 
exemplified in the various travels and adventures in Europe, Asia, 
Africa, and America. By Lieut. John Harriott." 8°. 2 vols. London, 
1808. 

Mr. Harriott (vol. ii, pp. 259-260) says : 

"RespectiDg this inteuded city [Washington], I question much 
whether there ever will be a sufficient number of houses built to entitle 
it to the name of a great city. Beckoning up all the houses I could 
see or hear of as belonging to the new city of Washington, they did 
not amount to eighty. Having seen and examined everything, and 
gained all the information I could concerning this so much talked -of 
city, I sat down between the President's house and the Capitol, and en- 
tered the following in my minute-book, as my opinion, viz : 

" Should the public buildings be completed, and enterprising individ- 
uals risk considerably in buildiug houses; should the Union of the 
States continue undisturbed ; should Congress assemble for a number of 
years, until the national bank and other public offices necessarily draw 
the moneyed interests to it, the city of Washington, in the course of a 
century, may form a focus of attraction to mercantile and trading people 
sufficient to make a beautiful commercial city deserving the name of its 
founder ; but I apprehend so many hazards as to be most unwilling to 
venture any part of my property in the undertaking." 
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The other work in Smithson's library on America was by Isaac Wel4 
the Secretary of the Eoyal Society. 

" Mr. Weld.^ says the London Monthly Eeview,* " feeling in commo 
with the inhabitants of Europe the desolations of war, and trembl 
at the frightful progress of anarchy and confusion, was induced to cr 
the Atlantic for the purpose of examining into the truth of the variof 
accounts which have been given of the flourishing condition of 
United States.'' 

Of Washington Mr. Weld remarks: "Were the houses that ha\ 
been built situated in one place, all together, they would make a ver 
respectable appea-rance, but scattered about as they are, a spectat 
can scarcely perceive anything like a town. Excepting the streets ai 
avenues and a small part of the ground a<\joining the public buildin£ 
the whole place is covered with trees. To be under the necessity ( 
going through a deep wood for one or two miles, perhaps, in order to^ 
see a next-door neighbor, and in the same city, is a curious and, I be- 
lieve, a novel circumstance. . . . The number of inhabitants is 
5,000. . . . The people who are opposed to the building of the city of 
Washington maintain that it can never become a town of any impor- 
tance, and that all such as think to the contrary have been led astray by 
the representations of a few enthusiastic persons. . . . They in- 
sist that if the removal of the seat of government from Philadelphia 
should take place, a separation of the States will inevitably follow." 

Notwithstanding the condition of the city of Washington at the begin- 
ning of the present century, Mr. Weld indulged hopes of its future 
greatness. He remarks : 

" Considering the vastness of the territory which is opened to the 
Federal city by means of water communication, considering that it is 
capable from tiie fertility of its soil of maintaining three times the num- 
ber of inhabitants that are to be found at present in all the United 
States, and that it is advancing at the present time more rapidly in 
population than any other part of the whole continent, there is good 
foundation for thinking that the Federal city, as soon as navigation is 
perfected, will increase most rapidly, and that at a future day, if the 
affairs of the United States go on as prosperously as they have done, it 
will become the grand emporium of tiie West, and rival in magnitude 
and splendor the cities of the whole world." t 

This view was undoubtedly entertained by Smithson, and experience 
has shown how well-founded were his anticippitions. The wisdom of his 
selection has been fully justified. 

* Monthly Bevietv for September, 1799. London. 

t Isaac Weld. Travels thrauah North America. 1807. Vol. 1,* p. 80. 
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ADVERTISEMENT. 



The scientific writings of James Smithson, the distinguished 
founder of the Smithsonian Institution, have been collected and 
are published in the present volume, in accordance with the 
instructions of the Board of Regents. These memoirs were orig- 
inally contributed to the " Transactions of the Royal Society of 
London," of which Smithson was a member, between the years of 
1791 and 1817, and to Thomson's "Annals of Philosophy," 
between 1819 and 1825. They are twenty-seven in number, and 
embrace a wide range of research, from the origin of the earth, 
the nature of the colors of vegetables and insects, the analysis of 
minerals and chemicals, to an improved method of constructing 
lamps or of making cofiee. Some of these papers were translated 
into French by the author and others, and published in the " Jour- 
nal de Physique, de Chimie, et d'Histoire Naturelle, etc." 

These writings of Smithson prove conclusively his scientific char- 
acter and Lis claim to distinction as a contributor to knowledge. 

Among the personal effects of the founder of the Institution 
were several hundred manuscripts, besides a large collection of 
scraps and notes on a great diversity of subjects, including history, 
the arts, language, rural economy, construction of buildings, &c., 
which unfortunately were destroyed by the fire at the Smithsonian 
building in 1865. It is probable that Smithson also contributed 
articles to other scientific and literary journals than those men- 
tioned, but none have been found, though the leading English 
periodicals of the day have been carefully examined for the pur- 



Appended to the writings of Smithson is a review of their 
scientific character by Professor Walter R. Johnson, communicated 
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IV ADVERTISEMENT. 

to the National Institute, of Washington, in 1844 ; and one by J. 
R. McD. Irby, prepared for the Institution in September, 1878. 
The material for this work has been collected and prepared for 
publication by Mr. Wm. J. Rhees, Chief Clerk of the Institution. 

SPENCER P. BAIRD, 

Secretary Smithsonian Institution. 

Washington, D. C, October, 1879. 
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AN ACCOUNT OF SOME CHEMICAL EXPERT- 
MENTS ON TABASHEER. 



From the Philosophical Transactions of the Royal Society of London. 
Vol. LXXXI, for the year 1791, Part 2, p. 868.— Read July 7, 1791 



The Tabasheer employed in these experiments was that 
which Dr. Russell laid before the Society, as specimens of 
this substance, the evening his Paper upon the subject was 
read.* 

There were seven parcels. 

No. 1 consisted of Tabasheer extracted from the bamboo 
by Dr. Russell himself. 

No. 2 had been partly taken from the reed in Dr. Rus- 
sel's presence, and partly brought to him at different times 
by a person who worked in bamboos. 

No. 3 was the Tabasheer from Hydrabad ; the finest kind 
of this substance to be bought. 

Nos. 4, 5, and 6 all came from Masulapatam, where they 
are sold at a very low price. These three kinds have been 
thought to be artificial compositions in imitation of the true 
Tabasheer, and to be made of calcined bones. 

No. 7 had no account affixed to it. 

The Tabasheer from Hydrabad being in the greatest quan- 
tity, and appearing the most homogeneous and pure, the 
experiments were begun, and principally made, with it 

Hydrabad Tabasheer. (No. 3.) 

§ J. (A) This, in its general appearance, very much re- 
sembled fragments of that variety of calcedony which is 
known to mineralogists by the name of Cacholong. Some 
pieces were quite opaque, and absolutely white ; but others^ 

* See Phil. Trans. Vol. LXXX, p. 288. 
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2 WRITINGS OF JAMES SMITHSON. 

possessed a small degree of transparency, and had a bluish 
cast The latter, held before a lighted candle, appeared very- 
pellucid, and of a flame colour. 

The pieces were of various sizes ; the largest of them did 
not exceed two or three-tenths of an inch cubic. Their 
shape was quite irregular ; some of them bore impressions 
of the inner part of the bamboo against which they were 
formed. 

(B) This Tabasheer could not be broken by pressure be- 
tween the fingers ; but by the teeth it was easily reduced to 
powder. On first chewing it felt gritty, but soon ground to 
impalpable particles. 

(0) Applied to the tongue, it adhered to it by capillary 
attraction. 

(D) It had a disagreeable earthy taste, something like 
that of magnesia. 

(E) No light was produced either by cutting it with a 
knife, or by rubbing two pieces of it together, in the dark; 
but a bit of this substance, being laid on a hot iron, soon 
appeared surrounded with a feeble luminous aurioU. By 
being made red hot, it was deprived of this property of 
shining when gently heated; but recovered it again, on 
being kept for two months. 

(F) Examined with the microscope, it did not appear dif- 
ferent from what it does to the naked eye. 

(G) A quantity of this Tabasheer which weighed 75.7 gr. 
in air, weighed only 41.1 gr. in distilled water whose tem- 
perature was 52.5 F. which makes its specific gravity to be 
very nearly = 2.188. 

Mr. Cavendish, having tried this same parcel when be- 
come again quite dry, found its specific gravity to be = 2.169. 

Treated with water. 

§ n. (A) This Tabasheer, put into water, emitted a num- 
ber of bubbles of air ; the white opaque bits became trans- 
parent in a small degree only, but the bluish ones nearly as 
much so as glass. In this state the different colour pro- 
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<iuced by reflected and by transmitted light was very sensi- 
ble. 

(B) Four bits of this substance, weighing together, while 
•dry and opaque, 4.1 gr., were put into distilled water, and 
let become transparent ; being then taken out, and the un- 
Absorbed water hastily wiped from their surface, they were 
Again weighed, and were found to equal 8.2 gr. 

In the experiment § I. (G), 75.7 gr. of this substance ab- 
«orbed 69.5 gr. of distilled water. 

(C) Four bits of Tabasheer, weighing together 3.2 gr. 
were boiled for 30' in half an ounce of distilled water in a 
Florence flask, which had been previously rinced with some 
of the same fluid. This water, when become cold, did not 
shew any change on the admixture of vitriolic acid, of acid 
of sugar, nor of solutions of nitre of silver, or of crystals 
of soda; yet, on its evaporation, it left a white film on the 
glass, which could not be got off by washing in cold water, 
nor by hot marine acid ; but which was discharged by warm 
caustic vegetable alkali, and by long ebullition in water. 

Upon these bits of Tabasheer, another half ounce of dis- 
tilled water was poured, and again boiled for about half an 
hour. This water also on evaporation left a white film on 
the glass vessel similar to the above. The pieces of Taba- 
sheer having been dried, by exposure to the air for some 
days in a warm room, were found to* have lost one-tenth of 
a grain of their weight. 

To ascertain whether the whole of a piece of Tabasheer 
could be dissolved by boiling in water, a little bit of this 
substance, weighing three-tenths of a grain, was boiled in 
36 ounces of soft water for near five hours consecutively ; 
but being afterwards dried and weighed, it was not dimin- 
ished in quantity, nor was it deprived of its taste. 

With vegetable colours, 

§ III. Some Tabasheer, reduced to fine powder, was boiled 
for a considerable time in infusions of turnsole, of logwood, 
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and of dried red cabbage, but produced not the least change 
in any one of them. 

At the fire. 

§ rV. (A) A piece of this Tabasheer, thrown into a red 
hot crucible, did not burn or grow black. Kept red hot for 
some time, it underwent no visible change ; but when cold, 
it was harder, and had entirely lost its taste. Put into water 
it grew transparent, just as it would have done, had it not 
been ignited. 

(B) 6.4 gr. of this substance, made red hot in a crucible,^ 
were found, upon being weighed as soon as cold, to have 
lost two-tenths of a grain. This loss appears to have arisen 
merely from the expulsion of interposed moisture ; for these 
heated pieces, on being exposed to the air for some days,, 
recovered exactly their former weight. 

(C) A bit of this substance was put into an earthen cru- 
cible, surrounded with sand, and kept red hot for some time; 
when cold, it was still white both exteriorly and interiorly. 

(D) Thrown into some melted red hot nitre, this substance 
did not produce any deflagration, or seem to suffer any alter- 
ation. 

(E) A bit exposed on charcoal to the flame of the blow- 
pipe did not decrepitate or change colour; when first heated 
it diffused a pleasant smell ; then contracted very consider- 
ably in bulk, and became transparent ; but on continuing 
the heat it again grew white and opaque, but seemed not to 
shew any inclination to melt per se. Possibly, however, it 
may suffer such a semi-ftision, or softening of the whole 
mass, as takes place in clay when exposed to an intense 
heat; for when the bit used happened to have cracks, it 
separated during its contraction, at these cracks, and the 
parts receded from each other without falling asunder. 

If, while the bit of Tabasheer was exposed to the flame, 
any of the ashes of the coal fell upon it, it instantly melted, 
and small very fluid bubbles were produced. That the 
opacity which this substance acquires on continuing to heat 



Digitized by 



Google 



WRITINGS OF JAMES SMITHSON. 6 

it after it is become transparent, is not owing to the fusion 
of its surface by means of some of the ashes of the charcoal 
settling upon it unobserved, appeared by its undergoing the 
€ame change when fixed to the end of a glass tube, in the 
method of M. db Saussueb.* 

With acids. 

§ V. (A) A piece of Tabasheer, weighing 1.2 gr. was 
first let satiate itself with distilled water ; its surfece being 
then wipe/i dry, it was put into a matrass with some pure 
white marine acid, whose specific gravity was 1.13. No ef- 
fervesence arose on its immersion into the acid; nor did 
this menstruum, even by ebullition, seem to have any action 
upon it, or itself receive any colour. The acid being evap- 
orated left only some dark coloured spots on the glass. 
These spots were dissolved by distilled water. No precipi- 
tation was produced in this water by vitriolic acid, or by a 
isolation of crystals of soda. The bit of Tabasheer washed 
with water, and made red hot, had not sustained any loss of 
weight. 

The pores of the mass of Tabasheer were filled with 
water before it was put into the acid, to expel the common 
mr contained in them, and which would have made it im- 
possible to ascertain with accuracy whether any effervescence 
was produced on its first contact with the menstruum. 

(B) Another portion of Tabasheer, weighing 10.2 gr. was 
boiled in some of the same marine acid. Not the least pre- 
cipitate was produced on saturating this acid with solution 
of mild soda. This Tabasheer also, after having been boiled 
in water, and dried by exposure for some days to the air, 
was still of its former weight. 

§ VL This substance seemed in like manner to resist the 
Action of pure white nitrous acid boiled upon it. 

§ VIL (A) A bit of Tabasheer weighing 0.6 gr. was di- 
gested in some strong white vitriolic acid, which had been 

* Joumftl do Physique, Tom. XXVI, p. 409. 
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made perfectly pure by distillation. It did not seem by this- 
treatment to suffer any change, and after having been freed 
from all adhering vitriolic acid by boiling in water, it had 
not undergone any alteration either in its weight or proper- 
ties. The vitriolic acid afforded no precipitate on being 
saturated with soda. 

(B) Two grains of Tabasheer reduced to fine powder were 
made into a paste with some of this same vitriolic acid, and 
this mixture was heated till nearly dry ; it was then digested 
in distilled water. This water, being filtered, tasted slightly 
acid, did not produce the least turbidness with solution of 
soda, and some of it, evaporated, left only a faint black 
stain on the glass, produced doubtless by the action of the 
vitriolic acid on a little vegetable matter, which it had re- 
ceived either from the Tabasheer, or from the paper. The 
undissolved matter collected, washed, and dried, weighed 
1.9 gr. 

§ Vni. 2 gr. of Tabasheer, reduced to fine powder, were 
long digested in a considerable quantity of liquid acid of 
sugar. The taste of the liquor was not altered ; and being 
saturated with a solution of crystals of soda in distilled 
water, it did not afford any precipitate. The Tabasheer hav- 
ing been freed from all adhering acid, by very careful ablu- 
tion with distilled water, and let dry in the air, was totally 
unchanged in its appearance, and weighed 1.98 gr. Thia 
Tabasheer being gradually heated till red hot, did not 
become in the least black, or lose much of its weight, a 
proof that no acid of sugar had fixed in it. 

With liquid alkalies. 

§ IX. (A) Some liquid caustic vegetable alkali being* 
heated in a phial, Tabasheer was added to it, which dis- 
solved very readily, and in considerable quantity. When 
the alkali would not take up any more, it was set by to cool,, 
but was not found next morning to have crystallized, or un- 
dergone any change, though it had become very concen- 
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trated, during the boiling, by the evaporation of much of 
the water. 

(B) This solution had an alkaline taste, but seemingly 
with little, if any, causticity. 

(C) A drop of it changed to green a watery tincture of 
dried red cabbage. 

(D) Some of this solution was exposed in a shallow glass 
to spontaneous evaporation in a warm room. At the end 
of a day or two it was converted into a firm, milky jelly. 
After a few days more, this jelly was become whiter, more 
opaque, and had dried and cracked into several pieces, and 
finally it became quite dry, and curled up and separated 
from the glass. 

The same change took place when the solution had been 
diluted with several times its bulk of distilled water, only 
the jelly was much thinner, and dried into a white powder. 

Some of this solution, kept for many weeks in a bottle 
closely stopped, did not become a jelly, or undergo any 
change. 

(E) A small quantity of this solution was let fall into a 
proportionably large quantity of spirit of wine, whose spe- 
cific gravity was .838. The mixture immediately became 
turbid, and, on standing, a dense fluid settled to the bottom, 
and which, when the bottle was hastily inverted, fell through 
the spirit of wine in round drops, like a ponderous oil. 

The supernatant spirit of wine being carefully decanted 
ofiT, some distilled water was added to this thick fluid, by 
which it was wholly dissolved. This solution, exposed to 
the air, shewed phsenomena exactly similar to those of the 
undiluted solution (D). 

The decanted spirit being also left exposed to the air in a 
shallow glass vessel, did not, after many days, either deposit 
a sensible quantity of precipitate, or become gelatinous; 
but having evaporated nearly away, left a few drops of a 
liquor which made infusion of red cabbage green ; and, on 
the addition of some pure marine acid, effervesced violently. 
No precipitate fell during this saturation with the acid ; nor 
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did the mixture on standing become a jelly ; and on the 
total evaporation of the fluid part, a small quantity of mu- 
riate of tartar only remained. The spirit of wine seems, 
therefore, to have dissolved merely a portion of superabun- 
dant alkali present in the mixture, but none of that united 
with Tabasheer. 

(F) To difterent portions of this solution were added 
some pure marine acid, some pure white vitriolic acid, and 
some distilled vinegar, each in excess. These acids at first 
produced neither heat, effervescence, any precipitate, or the 
least sensible effect, except the vitriolic acid, which threw 
down a very small quantity of a white matter ; but, after 
standing some days, these mixtures changed into jellies so 
firm, that the glasses containing them were inverted without 
their falling out. 

This change into jelly equally took place whether the 
mixtures were kept in open or closed vessels, were exposed 
to the light or secluded from it ; nor did it seem to be much 
promoted by boiling the mixtures. 

(G) Some solution of mild volatile alkali in distilled 
water, being added to some of this solution, seemed at the 
first instant of mixture to have no effect upon it ; but in the 
space of a second or two it occasioned a copious white pre- 
cipitate. 

(H) The flakes remaining on the glasses at (D) and (E) 
put into marine acid raised a slight effervescence, but did 
not dissolve. These flakes when taken out of the acid, and 
well washed, were found, like the original Tabasheer, to be 
white and opaque when dry; but to become transparent 
when moistened, and then to shew the blue and flame 
colour, § n. (A). 

(I) The jellies (F), diluted with water, and collected on a 
filter, appeared to be the Tabasheer unchanged. 

§ X. A bit of Tabasheer, weighing two-tenths of a grain, 
was boiled in 127 gr. of strong caustic volatile alkali for a 
considerable time ; but after being made red hot, it had not 
sustained the least diminution of weight. 



Digitized by 



Google 



WRITINGS OF JAMES SMITHSOK. 9 

§ XI. (A) 27 gr. of Tabasheer reduced to fine powder, 
were put into an open tin vessel with 100 gr. of crystals of 
fioda, and some distilled water, and this mixture was made 
boil for three hours. The clear liquor was then poured off, 
And the Tabasheer was digested in some pure marine acid; 
After some time this acid was decanted, and the* Tabasheer 
washed with distilled water, which was then added to the 
Acid. 

(B) This Tabasheer was put back into the alkaline solu- 
tion, which seemed not impaired by the foregoing process, 
and again boiled for a considerable time. The liquor was 
then poured from it while hot, and the Tabasheer edulco- 
rated with some cold distilled water, which was afterwards 
mixed with this hot solution, in which it instantly caused a 
precipitation. On heating the mixture it became clear 
Again; but as it cooled it changed wholly into a thin jelly; 
but in the course of a few days, it separated into two por- 
tions, the jelly settling in a denser state to the bottom of 
the vessel, leaving a limpid liquor over it. 

(C) The Tabasheer remaining (B) was boiled in pure ma- 
rine acid ; the acid was then poured off, and the Tabasheer 
edulcorated with some distilled water, which was afterwards 
mixed with the acid. 

(D) The remaining Tabasheer collected, washed, and 
dried, weighed 24 gr. and seemed not to be altered. 

(E) The acid liquors (A and C) were mixed together, and 
saturated with soda, but afforded no precipitate. 

(F) The alkaline mixture (B) was poured upon a filter, 
the clear liquor came through, leaving the jelly on the paper. 

Some of this clear liquor, exposed to the air in a saucer, 
at the end of some days deposited a small quantity of a gel- 
atinous matter ; after some days more, the whole fluid part 
exhaled, and the saucer became covered with regular crys- 
tals of soda, which afforded no precipitate during their solu- 
tion in vitriolic acid. What had appeared like a jelly while 
moist, assumed, on drying, the form of a white powder. 
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This powder was insoluble in vitriolic acid, and seemed still 
to be Tabasheer. 

Some of this clear liquor, mixed with marine acid, effer- 
vesced; did not afford any precipitate; but, on standings 
some days, the mixture became slightly gelatinous. 

(G) Some of the thick jelly remaining on the filter, beings 
boiled in water and in marine acid, appeared insoluble in 
both, and seemed to agree entirely with the above powder 
(F). 

With dry alkalies, 

§ Xn. (A) Tabasheer melted on the charcoal at the blow- 
pipe with soda, with considerable eftervescence. When the 
proportion of alkali was large, the Tabasheer quickly dis- 
solved, and the whole spread on the coal, soaked into it, and 
vanished ; but, by adding the alkali to the bit of Tabasheer 
in exceedingly small quantities at a time, this substance was 
converted into a pearl of clear colourless glass. 

(B) 5 gr. of Tabasheer, reduced to fine powder, were 
melted in a platina crucible with 100 gr. of crystals of soda. 
The mass obtained was white and opaque, and weighed 40.2 
gr. Put into an ounce of distilled water, it wholly dissolved. 
An excess of marine acid let fall into this solution produced 
an eftervescence, and changed it into a jelly. This mixture 
was stirred about, and then thrown upon a filter. The jelly 
left on the paper did not dissolve in marine acid by ebulli- 
tion ; collected, washed with distilled water, and dried, it 
weighed 4.5 gr. and seemed to be the Tabasheer unaltered. 

The liquor which had come througli being saturated with 
mineral alkali yielded only a very small quantity of a red 
precipitate, which was the colouring matter of the pink 
blotting paper through which it had been passed. 

(C) 10 gr. of Tabasheer, reduced to powder, were mixed 
with an equal weight of soda, deprived of its water of crys- 
tallization by heat. This mixture was put into a platina 
crucible, and exposed to a strong fire for 15'. It was then 
found converted into a transparent glass of a slight yellow- 
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colour. This glass was broken into pieces, and boiled in. 
marine acid. No effervescence appeared ; but the glass was^ 
dissolved into a jelly. This jelly, collected on a filter, well 
washed and dried, weighed 7.7 gr. 

The acid liquor which came through, on saturation with 
soda, afforded not the least precipitate ; but, after standing- 
a day or two, it changed into a thin jelly. This collected 
on a filter was washed with distilled water, and then boiled 
in marine acid, but did not dissolve. Being again edulco- 
rated, and made red hot, it weighed 1.6 gr. The filtered 
liquor (B) would in all probability have changed similarly to- 
a jelly, had it been kept. These precipitates were analo^ 
gous to those § IX. (I). 

(D) An equal weight of vegetable alkali and Tabasheer 
were melted together in the platina crucible. The glass^ 
produced was transparent; but it had a fiery taste, and soon 
attracted the moisture of the air, and dissolved into a thick 
liquor. But two parts of vegetable alkali, with three of 
Tabasheer, yielded a transparent, glass, which was perma- 
nent. 

Treated with other fluxes. 

§ Xin. (A) A fragment of Tabasheer put into glass of 
borax, and urged at the blow-pipe, contracted very consid- 
erably in size, the same as when heated per se; after which 
it continued turning about in the flux, dissolving with great 
difficulty and very slowly. When the solution was effected,- 
the saline pearl remained perfectly clear and colourless. 

(B) With phosphoric ammoniac (made by saturating the 
acid obtained by the slow combustion of phosphorus with 
caustic volatile alkali) the Tabasheer very readily melted 
on the charcoal at the blow-pipe, with effervescence, into a 
white frothy bead. 

(C) Fused, by the same means, on a plate of platina, with 
the vitriols of tartar and soda, it appeared entirely to resist 
their action ; the little particles employed continuing to re- 
volve in the fluid globules without sustaining any sensible^ 
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diminution of size, and the saline beads on cooling assumed 
their usual opacity. 

(D) A bit of Tabasheer was laid on a plate of silver, and 
a little litharge was put over it, and then melted with the 
blow-pipe. It immediately acted on the Tabasheer, and 
covered it with a white glassy glazing. By the addition of 
more litharge the mass was brought to a round bead; though 
with considerable difficulty. This bead bore melting on the 
•charcoal, without any reduction of the lead, but could not 
be obtained transparent. 

(E) The ease with which this substance had melted with 
vegetable ashes, led to the trial of it with pure calcareous 
earth. A fragment of Tabasheer, fixed to the end of a bit 
of glass, was rubbed over with some powdered whiting. As 
soon as exposed to the flame of the blow-pipe, it melted 
with considerable effervescence ; but could not, even on the 
charcoal, and with the addition of more whiting, be brought 
to a transparent state, or reduced into a round bead. 

Equal weights of Tabasheer and pure calcareous spar, 
both reduced to fine powder, were irregularly mixed, and 
exposed in the platina crucible to a strong fire in a forge for 
20' ; but did not even concrete together. 

(P) "When magnesia was used, no fusion took place at the 
blow-pipe. 

(G) Equal parts of Tabasheer, whiting, and earth of 
a.lum precipitated by mild volatile alkali, were mixed in a 
state of powder, and submitted in the platina crucible to a 
Btrong fire for 20', but were afterwards found unmelted. 

Examination of the other specimens. 
No. I. 

This parcel contained particles of three kinds; some 
white, of a smooth texture, much resembling the foregoing 
sort; others of the same appearance, but yellowish; and 
others greatly similar to bits of dried mould. 

The white and yellowish pieces were so soft as to be very 
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easily rubbed to powder between the fingers. They had a 
disagreeable taste, something like that of rhubarb. Put 
into water, the white bits scarcely grew at all transparent ; 
but the yellow ones became so to a considerable degree. 

The brown earth-like pieces were harder than the above, 
had little taste, floated upon water, and remained opaque. 

Exposed to the blow-pipe, they all charred and grew 
black; the last variety even burned with a flame. When 
the vegetable matter was consumed, the pieces remained 
white, and then had exactly the appearance, and possessed 
all the properties, of the foregoing Tabasheer from Hydra- 
bad, and like it melted with soda into a transparent glass. 

No. II. 

Also consisted of bits of three sorts. 

(a) Some white, nearly opaque. 

(b) A few small very transparent particles, shewing, in an 
eminent degree, the blue and yellow colour, by the different 
direction of light. 

(c) Coarse, brownish pieces of a grained texture. 

These all had exactly the same taste, hardness, &c., and 
shewed the same effects at the blow-pipe, as No. I. 

27 gr. of this Tabasheer thrown into a red-hot crucible, 
burned with a yellowish white flame, lost 2.9 gr. in weight, 
and became so similar to the Hydrabad kind as not to be 
distinguished from it. 

Some of this Tabasheer put into a crucible, not made very 
hot emitted a smell something like tobacco ashes, but not 
the kind of perfume discovered in that from Hydrabad, 
§ IV. (E). 

No. IV. 

All the pieces of this parcel were of one appearance, and 
a good deal resembled, in their texture, the third variety of 
No. n. Their colour was white; their hardness such as 
very difficultly to be broken by pressure between the fingers. 
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In the mouth they immediately fell to a pulpy powder, and 
liad no taste. 

A bit exposed on the charcoal to the blow-pipe became 
black, melted like some vegetable matters, caught flame, 
and burnt to a botryoid inflated coal, which soon entirely 
consumed away, and vanished. 

A piece put into water fell to a powder. The mixture 
heing boiled, this powder dissolved, and turned the whole 
to a jelly. 

These properties are exactly those of common starch. 

No. V. 

Agreed entirely with No. IV. in appearance, properties, 
4ind nature. 

No. VI. 

The pieces of this parcel were white, quite opaque, and 
-considerably hard. Their taste and effects at the blow-pipe, 
were perfectly similar to those of the Hj^drabad kind. 

No. vn. 

Much resembled No. VI. only was rather softer, and 
seemed to blacken a little when first heated. With fluxes 
at the blow-pipe it shewed the same effects as all the above. 

Conclusion. 

1. It appears from these experiments, that all the parcels, 
•except No. IV. and V. consisted of genuine Tabasheer; but 
that those kinds, immediately taken from the plant, con- 
tained a certain portion of a vegetable matter, which was 
wanting in the specimens procured from the shops, and 
which had probably been deprived of this admixture by 
<;alcination, of which operation a partial blackness, observ- 
able on some of the pieces of No. III. and VI. are doubtless 
the traces. This accounts also for the superior hardness 
and diminished tastes of these sorts. 
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2. The nature of this substance is very different from 
what might have been expected in the product of a vegeta- 
ble. Its indestructibility by fire; its total resistance to 
acids ; its uniting by fusion with alkalies in certain propor- 
tions into a white opaque mass, in others into a transparent 
permanent glass; and its being again separable from these 
compounds, entirely unchanged by acids, Ac, seem to afford 
the strongest reasons to consider it as perfectly identical 
with common sUiceous earth. 

Yet from pure quartz it may be thought to differ in some 
material particulars ; such as in its fusing with calcareous 
«arth, in some of its effects with liquid alkalies, in its taste, 
and its specific gravity. 

But its taste may arise merely from its divided state, for 
•chalk and powdery magnesia both have tastes, and tastes 
which are very similar to that of pure Tabasheer ; but when 
these earths are taken in the denser state of crystals, they 
Are found to be quite insipid; so Tabasheer, when made 
more solid by exposure to a pretty strong heat, is no longer 
perceived, when chewed, to act upon the palate, § IV. (A). 

And, on accurate comparison, its effects with liquid alka^ 
lies have not appeared peculiar; for though it was found on 
trial, that the powder of common flints, when boiled in some 
of the same liquid caustic alkali employed at § IX. (A) was 
scarcely at all acted upon ; and that the very little which 
was dissolved, was soon precipitated again, in the form of 
niinute /occw/i, on exposing the solution to the air, and was 
immediately thrown down on the admixture of an acid ; yet 
the precipitate obtained from ligmr silicum by marine acid 
was discovered, even when dry to dissolve readily in this 
alkali, but while still moist to do so very copiously, even 
without the assistance of heat; and some of this solution, 
thus saturated with siliceous matter by ebullition, being ex- 
posed to the air in a shallow glass, became a jelly by the 
next day, and the day after dried, and cracked, Ac, exactly 
like the mixtures § IX. (D and E). And another portion of 
this solution mixed with marine acid afforded no precipi- 
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tate, and remained perfectly unaffected for two days ; but oa 
the third it was converted into a firm jelly like that § TX. 
(F). 

As gypsum is found to melt per se at the blow-pipe, though 
refractory to the strongest heat that can be made in a fur- 
nace, it was thought that possibly siliceous and calcareous 
earths might flux together by this means, though they resist 
the utmost power of common fires ; but experiment showed 
that in this respect quartz did not agree with Tabasheer. 
But this difference seems much too likely to depend on the 
admixture of a little foreign matter in the latter body, to 
admit of its being made the grounds for considering it as a 
new substance, in opposition to so many more material 
points in which it agrees with silex. 

Nor can much weight be laid on the inferior specific grav- 
ity of a body so very porous. The infusibility of the mix- 
ture § XIII. (G) depended also, probably, either on an 
inaccuracy in the proportions of the earths to each other, or 
on a deficiency of heat. 

8. Of the three bamboos which were not split before the 
Royal Society, I have opened two. The Tabasheer found 
in them agreed entirely in its properties with that of No. I. 
andn. 

It was observed that all the Tabasheer in the same joint 
was exactly of the same appearance. In one joint it was all 
similar to the yellowish sort No. I. In another joint of the 
same bamboo, it resembled the variety (c) of No. II. Prob- 
ably, therefore, the parcels from Dr. Eussell, containing 
each several varieties of this substance, arose from the pro- 
duce of many joints having been mixed together. 

4. The ashes, obtained by burning the bamboo, boiled in 
marine acid, left a very large quantity of a whitish insolu- 
ble powder, which, fused at the blow-pipe with soda, effer- 
vesced and formed a transparent glass. Only the middle 
part of the joints was burned, the knots were sawed off, 
lest being porous, Tabasheer might be mechanically lodged 
in them. However, the great quantity of this remaining 
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substance shews it to be an essential, constituent part of 
the wood. 

The ashes of common charcoal, digested in marine acid, 
left in the same manner an insoluble residuum which fused 
with soda with effervescence, and formed glass; but the 
proportion of this matter to the ashes was greatly less than 
in the foregoing case. 

5. Since the above experiments were made, a singular 
circumstance has presented itself. A green bamboo, cut in 
the hot-house of Dr. Pitcairn, at Islington, was judged to 
contain Tabasheer in one of its joints, from a rattling noise 
discoverable on shaking it; but being split by Sir Joseph 
Banks, it was found to contain, not ordinary Tabasheer, but 
a solid pebble, about the size of half a pea. 

Externally this pebble was of an irregular rounded form, 
of a dark-brown or black colour. Internally it was reddish 
brown, of a close dull texture, much like some martial sili- 
ceous stones. In one corner there were shining particles, 
which appeared to be crystals, but too minute to be distin- 
guished even with the microscope. 

This substance was so hard as to cut glass ! 

A fragment of it exposed to the blow-pipe on the char- 
coal did not grow white, contract in size, melt, or undergo 
any change. Put into borax it did not dissolve, but lost its 
colour, and tinged the flux green. With soda it effervesced, 
and formed a round bead of opaque black glass. 

These two beads, digested in some perfectly pure and 
white marine acid, only partially dissolved, and tinged this 
menstruum of a greenish yellow colour ; and from this so- 
lution Prussite of tartar, so pure as not, under many hours, 
to produce a blue colour with the above pure marine acid, 
instantly threw down a very copious Prussian blue. 

P. S. — In ascertaining the specific gravity of the Hydra- 
bad Tabasheer, § I. (G), great care was taken in both the 
experiments that every bit was thoroughly penetrated with 
the water, and transparent to its very centre, before its 
weight in the water was determined. 
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A CHEMICAL ANALYSIS OF SOME CALAMINES. 



From the Philosophical Transactions of the Royal Society of London, 
Vol. XCIII, page 12.— Bead November, 18, 1802. 



Notwithstanding the experiments of Bergman and others, 
on those ores of zinc which are called calamine, much uncer- 
tainty still subsisted on the subject of them. Their consti- 
tution was far from decided, nor was it even determined 
whether all calamines were of the same species, or whether 
there were several kinds of them. 

The Abbe Hauy, so justly celebrated for his great knowl- 
edge in crystallography and mineralogy, has adhered, in 
his late work,* to the opinions he had before advanced,! 
that calamines were all of one species, and contained no 
carbonic acid, being a simple calx of zinc, attributing the 
eflervescence which he found some of them to produce with 
acids, to an accidental admixture of carbonate of lime. 

The following experiments were made to obtain a more 
certain knowledge of these ores; and their results will 
show the necessity there was for their farther investigation, 
and how wide from the truth have been the opinions 

adopted concerning them. 

« 

Calamine from Bleyberg. 

a. The specimen which furnished the subject of this 
article, was said by the German of whom it was purchased, 
to have come from the mines of Bleyberg in Carinthia. 

It was in the form of a sheet stalactite, spread over small 
fragments of limestone. It was not however at all crys- 
talline, but of the dull earthy appearance of chalk, though, 
on comparison, of a finer grain and closer texture. 

It was quite white, perfectly opaque, and adhered to the 

* Traite de Mineralogies Tome IV. f Journal de9 Mines, . 
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tongue ; 68.0 grs. of it, in small bits, immersed in distilled 
water, absorbed 19.8 grs. of it, =: 0.29. 

It admitted of being scraped by the nail though with 
some difficulty : scraped with a knife, it afforded no light. 

68.1 grs. of it, broken into small pieces, expelled 19.0 grs. 
of distilled water from a stopple bottle. Ilence its density 
= 8.584. In another trial, 18.96 grs. at a heat of 65® 
Fahrenheit, displaced 5.27 grs. of distilled water ; hence 
the density =z 8.598. The bits, in both cases, were entirely 
penetrated with water. 

b. Subjected to the action of the blowpipe on the coal, it 
became yellow the moment it was heated, but recovered its 
pristine whiteness on being let cool. This quality, of tem- 
porarily changing their colour by heat, is common to most, 
if not all, metallic oxides ; the white growing yellow, the 
yellow red, the red black. 

Urged with the blue flame, it became extremely friable ; 
spread yellow flowers on the coal ; and, on continuing the 
fire no very long time, entirely exhaled. If the flame was 
directed against the flowers, which had settled on the coal, 
they shone with a vivid light. A bit fixed to the end of a 
slip of glass, wasted nearly as quickly as on the coal. 

It dissolved in borax and microcosmic salt, with a slight 
effervescence, and yielded clear colourless glasses; but 
which became opaque on cooling, if over saturated. Car- 
bonate of soda had not any action on it. 

c. 68.0 grs. of this calamine dissolved in dilute vitriolic 
acid with a brisk effervescence, and emitted 9.2 grs. of car- 
bonic acid. The solution was white and turbid, and on 
standing deposited a white powder, which, collected on a 
small filter of gauze paper, and well edulcorated and let 
dry, weighed only 0.86 gr. This sediment, tried at the 
blowpipe, melted first into an opaque white matter, and then 

'partially reduced into lead. It was therefore, probably, a 
mixture of vitriol of lead and vitriol of lime. 

The filtered solution, gently exhaled to dryness, and kept 
over a spirit-lamp till the water of crystallization of the 
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salt and all euperfluous vitriolic acid were driven off, af- 
forded 96.7 grs. of perfectly dry, or arid* white salt On 
re-solution in water, and crystallization, this saline matter 
proved to bo wholly vitriol of zinc, excepting an inappre- 
tiable quantity of vitriol of lime in capillary crystals, due, 
without doubt, to a slight and accidental admixture of some 
portion of the calcareous fragments on which this calamine 
had been deposited. Pure martial prussiate of tartar, 
threw down a white precipitate from the solution of this 
salt. 

In another experiment, 20.0 grs. of this calamine afforded 
28.7 grs. of arid vitriol of zinc. 

d. 10 grs. of this calamine were dissolved in pure marine 
acid, with heat. On cooling, small capillary crystals of 
muriate of lead formed in the solution. This solution was 
precipitated by carbonate of soda, and the filtered liquor let 
exhale slowly in the air ; but it furnished only crystals of 
muriate of soda. 

e. \0 grs. dissolved in acetous acid without leaving any 
residuum. By gentle evaporation, 20.3 grs. = 2.03, of ace- 
tite of zinc, in the usual hexagonal plates, were obtained. 
These crystals were permanent in the air, and no other 
kind of salt could be perceived amongst them. 

Neither solution of vitriolated tartar, nor vitriolic acid, 
occasioned the slightest turbidness in the solution of these 
crystals, either immediately or on standing; a proof that 
the quantity of lime and lead in this solution, if any, was 
excessively minute. 

/. A bit of this calamine, weighing 20.6 grs. being made 
red hot in a covered tobacco-pipe, became very brittle, di- 
viding on the slightest touch into prisms, like those of 
starch, and lost 5.9 grs. of its weight =: 0.286. After this, 
it dissolved slowly and difficultly in vitriolic acid, without 
any effervescence. 

* Dryy as opposed to wet or dampi which are only degrees of each other, 
merely implies free from mechanically admixed water. Arid^ may be ap- 
propriated to express the state of being devoid of combined water. 
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According to these experiments, this calamine consists of 

Calx of zinc - . - 0.714 

Carbonic acid 1 - . 0.135 

Water . - . . 0.151 



1.000. 

The carbonates of lime and lead in it are mere accidental 
admixtures, and in too small quantity to deserve notice. ^ 

Calamine from Somersetshire. 

a. This calamine came from Mendip Hills in Somerset- 
shire. 

It had a mammillated form ; was of a dense crystalline 
texture ; semitransparent at its edges, and in its small frag- 
ments; and upon the whole very similar, in its general 
appearance, to calcedony. 

It was tinged, exteriorly, brown ; but its interior colour 
was a greenish yellow. 

It had considerable hardness; it admitted however of 
l)eing scraped by a knife to a white powder. 

56.8 grs. of it displaced 13.1 grs. of water, at a tempera- 
ture of 65° Fahrenheit. Hence its density = 4.336. 

b. Exposed to the blowpipe, it became opaque, more 
jellow, and f ridable ; spread flowers on the coal, and con- 
sequently volatilized, but not with the rapidity of the 
foregoing kind from Bleyberg. 

It dissolved in borax and microcosmic salt, with efferves- 
<;ence, yielding colourless glasses. Carbonate of soda had 
no action on it. 

c. It dissolved in vitriolic acid with a brisk effervescence ; 
and 67.9 grs. of it emitted 24.5 grs. = 0.360, of carbonic 
acid. This solution was colourless; and no residuum was 
left. By evaporation, it afforded only vitriol of zinc, in 
pure limpid crystals. 

d. 23.0 grs. in small bits, made red hot in a covered 
tobacco-pipe, lost 8.1 grs. = 0.352. It then dissolved slowly 
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and difficultly in vitriolic acid, without any emission of car- 
bonic acid; and, on gently exhaling the solution, and heat- 
ing the salt obtained, till the expulsion of all superabundant 
vitriolic acid and all water, 29.8 grs. of arid vitriol of zinc 
were obtained. This dry salt was wholly soluble again in 
water ; and solution of pure martial prussiate of soda oc- 
casioned a white precipitate in it. 
This calamine hence consists of 

Carbonic acid ... 0.852 

Calx of zinc - - - 0.648 



1.000. 
Calamine from Derbyshire. 

a. This calamine consisted of a number of small crystals,, 
about the size of tobacco-seeds, of a pale yellow colour, 
which appeared, from the shape of the mass of them, to 
have been deposited on the surface of crystals of carbonate 
of lime, of the form of Fig. 28, Plate IV. of the Cristallo- 
graphic of Rome de L'Isle. 

The smallness of these calamine crystals, and a want of 
sharpness, rendered it impossible to determine their form 
with certainty ; they were evidently, however, rhomboids,^ 
whose faces were very nearly, if not quite, rectangular, and 
which were incomplete along their six intermediate edges,, 
apparently like Fig. 78, Plate IV. of Rome de L'Isle. 

22.1 grs. of these crystals, at a heat of 57° Fahrenheit^ 
displaced 5.1 grs. of water, which gives their density z=z 
4.833. 

Heat did not excite any electricity in these crystals. 

b. Before the blowpipe, they grew more yellow and 
opaque, and spread flowers on the coal. They dissolved 
wholly in borax and microcosmic salt, with effervescence. 

c. 22.0 grs. during their solution in vitriolic acid, effer- 
vesced, and lost 7.8 grs. of carbonic acid = 0.354. This- 
solution was colourless, and afforded 26.8 grs. of arid vitriol 
of zinc, which, redissolved in water, shot wholly into clear 
colourless prisms of this salt. 
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d. 9.2 grs. of these crystals, ignited in a covered tobaccor 
pipe, lost 3.2 grs. nz 0.3478 ; hence, these crystals consist of 

Carbonic acid - . - 0.348 

Calx of zinc - - - 0.652 



1.000. 



EUctrical Calamine. 



The Abb6 Hauy has considered this kind as differing 
from the other calamines only in the circumstance of being 
in distinct crystals; but it has already appeared, in the 
instance of the Derbyshire calamine, that all crystals of 
calamine are not electric by heat, and hence, that it is not 
merely to being in this state that this species owes the above 
quality. And the following experiments, on some crystals 
of electric calamine from Regbania in Hungary, can leave 
no doubt of its beingf a combination of calx of zinc with 
quartz ; since the quantity of quartz obtained, and the per- 
fect regularity and transparency of these crystals, make it 
impossible to suppose it a foreign admixture in them. 

a. 23.45 grs. of these Regbania crystals, displaced 6.8 grs. • 
of distilled water, from a stopple-bottle, at the temperature 
of 64° Fahrenheit ; their specific gravity is therefore = 
8.434. 

The form of these crystals is represented in the annexed 
Figure. 



/ Cf/ h -Q y 



ac=L 90°. 
a t = 150°. 
6 c = 115°. 
crf=130°. 
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They were not scratched by a pin ; a knife marked them. 

b. One of these crystals, exposed to the flame of the blow- 
pipe, decrepitated and became opaque, and shone with a 
green light, but seemed totally infusible. 

Borax and microcosmic salt dissolved these crystals, with- 
out any effervescence, producing clear colourless glasses. 
Carbonate of soda has. little if any action on them. 

c. According to Mr. Pelletibb's experiments''' on the 
calamine of Fribourg in Brisgaw, which is undoubtedly of 
this species, its composition is. 

Quartz - - - 0.50 

Calx of zinc - - - 0.38 

Water - - - 0.12 

1.00. 

The experiments on the Eegbania crystals have had 
different results ; but, though made on much smaller quan- 
tities, they will perhaps not be found, on repetition, less in 
conformity with nature. 

23.45 grs. heated red hot in a covered crucible, decrepi- 
tated a little, and became opaque, and lost 1.05 gr. but did 
not fall to powder or grow friable. It was found that this 
matter was not in the least deprived of its electrical quality 
by being ignited ; and hence, while hot, the fragments of 
these decrepitated crystals clung together, and to the cruci- 
ble. 

d. 22.2 grs. of these decrepitated crystals, = 23.24 grs. of 
the original crystals, in a state of impalpable powder, being 
digested over a spirit-lamp with diluted vitriolic acid, showed 
no effervescence ; and after some time, the mixture became 
a jelly. Exhaled to dryness, and ignited slightly, to expel 
the superfluous vitriolic acid, the mass weighed 37.5 grs. 

On extraction of the saline part by distilled water, a fine 
powder remained, which, after ignition, weighed 5.8 grs. 
and was quartz. 

* Journal de Physique^ Tome XX, p. 424. 
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The saline solution afforded ou crystallization , only vitriol 
of zinc. 

These crystals therefore consist of 

Quartz . . - . 0.250 

Calx of zinc - - - 0.683 

Water ... - 0.044 



0.977 
Loss . - - . 0.023 



1.000. 



The water is most probably not an essential element of 
this calamine, or in it in the state of, what is improperly 
-called, water of crystallization, but rather exists in the crys- 
. tals in fluid drops interposed between their plates, as it often 
is in crystals of nitre, of quartz, &c. Its small quantity, 
and the crystals not falling to powder on its expulsion, but 
retaining almost perfectly their original solidity, and spath- 
ose appearance in the places of fracture, and, above all, 
preserving their electrical quality wholly unimpaired, which 
would hardly be the case after the loss of a real element of 
their constitution, seem to warrant this opinion. 

If the water is only accidental in this calamine, its com- 
position, from the above experiments, will be 

V Quartz .... 0.261 

Calx of zinc - - - 0.739 



1.000. 



I have found this species of calamine amongst the pro- 
ductions of Derbyshire, in small brown crystals, deposited, 
together with the foregoing small crystals of carbonate of 
zinc, on crystals of carbonate of lime. Their form seems, 
as far as their minuteness and compression together would 
allow of judging, nearly or quite the same as that of those 
from Regbania ; and the least atom of them immediately 
evinces its nature, ou being heated, by the strong electricity 
it acquires. On their solution in acids, they leave quartz. 
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OBSERVATIONS. 

Chemistry is yet so new a science, what we know of it 
bears so small a proportion to what we are ignorant of, our 
knowledge in every department of it is so incomplete, so 
broken, consisting so entirely of isolated points thinly scat- 
tered like lurid specks on a vast field of darkijess, that no- 
researches can be undertaken without producing some facts,^ 
leading to some consequences, which extend beyond the 
boundaries of their immediate object. 

1. The foregoing experiments throw light on the propor- 
tions in which its elements exist in vitriol of zinc. 23.0 
grs. of the Mendip Hill calamine, produced 29.8 grs. of arid 
vitriol of zinc. These 23.0 grs. of calamine contained 14.9 
grs. of calx of zinc; hence, this metallic salt, in an arid 
state, consists of exactly equal parts of calx of zinc and vitri- 
olic acid. 

This inference is corroborated by the results of the other 
experiments : 68.0 grs. of the Bleyberg calamine, contain- 
ing 48.6 grs. of calx of zinc, yielded 96.7 grs. of arid vitriol 
of zinc ; and, in another trial, 20.0 grs. of this ore, contain- 
ing 14.2 grs. of calx of zinc, produced 28.7 grs. of arid 
vitriol of zinc. The mean of these two cases, is 62.7 grs» 
of arid vitriol of zinc, from 31.4 grs. of calx of zinc. 

In the experiment with the crystals of carbonate of zinc 
from Derbyshire, 14.35 grs. of calx of zinc furnished indeed 
only 26.8 grs. of arid vitriol of zinc ; a deficiency of about 
yJ^, occasioned probably by some small inaccuracy of ma- 
nipulation. 

2. When the simplicity found in all those parts of nature 
which are sufficiently known to discover it is considered, it 
appears improbable that the proximate constituent parts of 
bodies should be united in them, in the very remote rela- 
tions to each other in which analyses generally indicate 
them ; and, an attention to the subject has led me to the 
opinion that such is in fact not the case, but that, on the 
contrary, they are universally, as appears here with respect 
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to arid vitriol of zinc, fractions of the compound of very 
low denominators. Possibly in few cases exceeding five. 

The success which has appeared to attend some attempts 
to apply this theory, and amongst others, to the composi- 
tions of some of the substances above analysed, and espe- 
cially to the calamine from Bleyberg, induces me to venture 
to dwell here a little on this subject, and state the composi- 
tion of this calamine which results from the system, as, 
besides contributing perhaps to throw some light on the 
true nature of this ore, it may be the means likewise of 
presenting the theory under circumstances of agreement 
with experiment, which from the surprising degree of near- 
ness, and the trying complexity of the case, may seem to 
entitle it to some attention. 

From this calamine, containing, according to the results 
of the experiments on the Mendip Hill kind, too small a 
quantity of carbonic acid to saturate the whole of the calx 
of zinc in it, and from its containing much too large a por- 
tion of water to be in it in the state of mere moisture or 
dampness, it seems to consist of two matters ; carbonate of 
zinc, and a peculiar compound of zinc and water, which 
may be named hydrate of zinc. 

By the results of the analysis of the Mendip Hill cala- 
mine, corrected by the theory, carbonate of zinc appears to 
consist of 

Carbonic acid - - - J 

Calx of zinc - - - I 

Deducting from the calx of zinc in the Bleyberg cala- 
mine, that portion which corresponds, on these principles^ 
to its yield of carbonic acid, the remaining quantity of calx 
of zinc and water are in such proportions as to lead, from 
the theory, to consider hydrate of zinc as composed of 
Calx of zinc - - _ | 

Water, or rather ice - - j 

And, from these results, corrected by the theory, I consider 
Bleyberg calamine as consisting of 

Carbonate of zinc - - - j. 

Hydrate of zinc - - - \ 
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The test of this hypothesis, is in the quantities of the re- 
mote elements which analysis would obtain from a calamine 
thus composed. 

The following table will show how very insignificantly the 
calamine compounded by the theory, would differ in this 
respect from the calamine of nature. 

1000 parts of the compound salt of carbonate and hydrate 
of zinc consist of 



Carbonate of Einc 400 =• 



Hydrate of sine = 600 



Carbonic ^^a 
acid =^55^= - 



Calx of 
Einc 



8 

.400X2 
8 



= 266] 



"^^ =.«20X8=460 



Ice 



600 
- ="4" = 



- -* 188^ 
. —7161 

- 160 
1000. 



Great as is the agreement between the quantities of the 
last column and those obtained by the analysis of the 
Bleyberg calamine, it would be yet more perfect, probably, 
had there been, in this instance, no sources of fallacy but 
those attached to chemical operations, such as errors of 
weighing, waste, &c., but the differences which exist are 
owing, in some measure at least, to the admixture of car- 
bonate of lime and carbonate of lead, in the calamine 
analysed, and also to some portion of water, which is un- 
doubtedly contained, in the state of moisture, in so porous 
and bibulous a body. 

It has also appeared, in the experiments on the Mendip 
Hill calamine, that acids indicate a greater quantity of car- 
bonic acid than fire does, by yj^. If we make this deduc- 
tion for dissolved water, it reduces the quantity of carbonic 
acid in the Bleyberg calamine, to 0.1321. 

If we assume this quantity of carbonic acid as the datum 
to calculate, on this system, the composition of the calamine 
from Bleyberg, we shall obtain the following results : 
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Compound salt, of carbonate of zinc and hydrate 

of zinc . . . - . 990.8 

"Water in the state of moisture - - 2.5 

Carbonate of lime and carbonate of lead - 7.2 



1000.0 



It may be thought some corroboration of the system here 
oflfered, that, if we admit the proportions which it indicates, 
the remote elements of this ore, while they are regular parts 
of their immediate products, by whose subsequent union 
this ore is engendered, are also regular fractions of the ore 
itself: thus, 

The carbonic acid - - =■8^3- 

The water - - - = A 

The calx of zinc - - = ii 

Hereby displaying that sort of regularity, in every point 
of view of the object, which so wonderfully characterises 
the works of nature, when beheld in their true light. 

If this calamine does consist of carbonate of zinc and 
hydrate of zinc, in the regular proportions above supposed, 
little doubt can exist of its being a true chemical combina- 
tion of these two matters, and not merely a mechanical 
mixture of them in a pulverulent state ; and, if so, we may 
indulge the hope of some day meeting with this ore in 
regular crystals. 

If the theory here advanced has any foundation in truth 
the discovery will introduce a degree of rigorous accuracy 
and certainty into chemistry, of which this science was 
thought to be ever incapable, by enabling the chemist, like 
the geometrician, to rectify by calculation the unavoidable 
errors of his manual operations, and by authorising him to 
eliminate from the essential elements of a compound, those 
products of its analysis whose quantity cannot be reduced 
to any admissible proportion. 

A certain knowledge of the exact proportions of the 
constituent principles of bodies, may likewise open to our 
view harmonious analogies between the constitutions of 
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related objects, general laws, &c., which at present totally- 
escape us. In short, if it is founded in truth, its enabling 
the application of mathematics to chemistry, cannot but be 
productive of material results.* 

3. By the application of the foregoing theory to the 
experiments on the electrical calamine, its elements will 
appear to be. 

Quartz - - - . j 

Calx of zinc - - - | 

A small quantity of the calamine having escaped the action 

of the vitriolic acid, and remained undecomposed, will 

account for the slight excess in the weight of the quartz. 

4. The exhalation of these calamines at the blowpipe, and 
the flowers which they diffuse round them on the coal, are 
probably not to be attributed to a direct volatilization of 
them. It is more probable that they are the consequences of 
the disoxidation of the zinc calx, by the coal and the 
inflammable matter of the flame, its sublimation in a metal- 
lic state, and instantaneous recalcination. And this alter- 
nate reduction and combustion, may explain the peculiar 
phosphoric appearance exhibited by calces of zinc at the 
blowpipe. 

The apparent sublimation of the common flowers of zinc 
at the instant of their production, though totally unsublim- 
able afterwards, is certainly likewise but a deceptions 
appearance. The reguline zinc, vaporized by the heat, rises 
from the crucible as a metallic gas, and is, while in this 
state, converted to a calx. The flame which attends the 
process is a proof of it; for flame is a mass of vapour, 
ignitjed by the production of fire within itself. The fibrous 
form of the flowers of zinc, is owing to a crystallization of 
the calx while in mechanical suspension in the air, like that 
which takes place with camphor, when, after having been 
sometime inflamed, it is blown out. 

A moment's reflection must evince, how injudicious is the 

* It may be proper to say, that the experiments have been stated precisely 
AS they turned out, and have not been in the least degree bent to the system. 
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common opinion, of crystallization requiring a state of solu- 
tion in the matter ; since it must be evident, that while 
Bolution subsists, as long as a quantity of fluid admitting of 
dt is present, no crystallization can take place. The only 
requisite for this operation, is a freedom of motion in the 
masses which tend to unite, which allows them to yield to 
the impulse which propels them together, and to obey that 
sort of polarity which occasions them to present to each 
other the parts adapted to mutual union. No state so com- 
pletely affords these conditions as that of mechanical 
suspension in a fluid whose density is so great, relatively to 
their size, as to oppose such resistance to their descent in it 
as to occasion their mutual attraction to become a power 
superior to their force of gravitation. It is in these circum- 
stances that the atoms of matters find themselves, when, on 
the separation from them of the portion of fluid by which 
they were dissolved, they are abandoned in a disengaged 
state in the bosom of a solution ; and hence it is in satu- 
rated solutions sustaining evaporation, or equivalent cooling, 
-and free from any perturbing motion, that regular crystalli- 
zation is usually effected. 

But those who are familiar with chemical operations, know 
the sort of agglutination which happens between the parti- 
cles of subsided very fine precipitates ; occasioning them, 
^n a second diffusion through the fluid, to settle again much 
more quickly than before, and which is certainly a crystal- 
lization, but under circumstances very unfavourable to its 
perfect performance. 

5. No calamine has yet occurred to me which was a real, 
uncombined, calx of zinc. If such, as a native product, 
should ever be met with in any of the still unexplored parts 
of the earth, or exist amongst the unscrutinized possessions 
of any cabinet, it will easily be known, by producing a 
<juantity of arid vitriol of zinc exactly double its own 
weight ; while the hydrate of zinc, should it be found single, 
-or uncombined with the carbonate, will yield, it is evident, 
1.5 its weight of this arid salt. 
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ACCOUNT OF A DISCOVERY OP NATIVE 
MINIUM. 



From the Philosophical Transactions of the Boyal Society of London, 
Vol. XCVI, Part I, 1806, p. 267.— Read April 24, 1806. 



IN A LETTER TO THE RIGHT HON. SIR JOSEPH BANKS, 
K. B. P. R. S. 



My Dear Sir : I beg leave to acquaint you with a dis- 
covery which I have lately made, as it adds a new, and 
perhaps it may bo thought an interesting, species to the 
ores of lead. I have found minium native in the earth. 

It is disseminated in small quantity, in the substance of a 
compact carbonate of zinc. 

Its appearance in general is that of a matter in a pulveru- 
lent state, but in places it shows to a len^ a flaky and crys- 
talline texture. 

Its colour is like that of factitious minium, a vivid red 
with a cast of yellow. 

Gently heated at the blowpipe it assumes a darker colour, 
but on cooling it returns to its original red. At a stronger 
heat it melts to litharge. On the charcoal it reduces to 
lead. 

In dilute white acid of nitre, it becomes of a coffee 
colour. On the addition of a little sugar, this brown calx 
dissolves, and produces a colourless solution. 

By putting it into marine acid with a little leaf gold, the 
gold is soon intirely dissolved. 

When it is inclosed in a small bottle with marine acid, 
and a little bit of paper tinged by turnsol is fixed to the 
cork, the paper in a short time entirely loses its blue colour, 
and becomes white. A strip of common blue paper, whose 
colpuring matter is indigo, placed in the same situation 
undergoes the same change. 
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The very small quantity which I possess of this ore, and 
the manner in which it is scattered amongst another sub- 
stance, and blended with it, have not allowed of more 
qualities being determined, but I apprehend these to be 
sufficient to establish its nature. 

This native minium seems to be produced by the decay 
of a galena, which I suspect to be itself a secondary pro- 
duction from the metallization of white carbonate of lead 
by hepatic gas. This is particularly evident in a specimen 
of this ore which I mean to send to Mr. Gkeville, as soon 
as I can find an opportunity. In one part of it there is a 
cluster of large crystals. Having broken one of these, it 
proved to be converted into minium to a considerable thick- 
ness, while its centre is still galena. 
I am, &c., 

James Smithson. 

Cassell in Hesse, March 2d, 1806. 



From the Philosophical Magazine, Vol. XXXYIII, 1811, p. 84. 



After I had communicated to the president the account 
of the discovery of native minium, printed in the Philo- 
sophical Transactions for 1806, 1 learned that this ore came 
from the lead mines of Breylau in Westphalia. 
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ON QUADRUPLE AND BINARY COMPODNDS, 
PARTICULARLY SULPHURETS. 



From the Philosophical Magazine, London, Vol. XXIX, 180f , p. 275. 
Read Decemher 24, 1807. 



A. paper, by Mr. Smithson, on quadruple and binary com- 
pounds, particularly the sulphurets, was read. The author 
seemed to doubt the propriety of the distinction, or rather 
the existence, of quadruple compounds, believed that only 
two substances could enter as elements in the composition 
of one body, and contended that in cases of quadruple com- 
pounds, a new and very diflferent substance was formed, 
which had very little relation to the radical or elementary 
principles of which it was believed to be composed. This 
opinion he supported by reference to the sulphurets of lead 
(galena) and of antimony, and to the facts developed by 
crystallography. In the latter science he took occasion to 
correct and confirm some remarks of his in the Transac- 
tions for 1804, on different crystals, which he acknowledged 
have not hitherto been found in nature. 



ON THE COMPOSITION OF THE COMPOUND SUL- 
PHUEET FROM HUEL BOYS, AND AN Aa 
COUNT OF ITS CRYSTALS. 



From the Philosophical Transactions of the Eoyal Society of London, 
Vol. XCVIII, Part I, 1808, p. 65.— Read January 28, 1808. 



It is but very lately that I have seen the Philosophical 
Transactions for 1804, and become acquainted with the two 
papers on the compound sulphuret of lead, antimony, and 
copper contained iu the first part of it, which circumstance 
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has prevented my oftering sooner a few observations on Mr. 
Hatchett's experiments, which I deem essential towards 
this substance being rightly considered, and indeed the 
principles of which extend to other chemical compounds ; 
and also giving an account of the form of this compound 
Bulphuret, as that which has been laid before the Society is 
very materially inaccurate and imperfect. 

We have no real knowledge of the nature of a compound 
Bubstance till we are acquainted with its proximate ele- 
ments, or those matters by whose direct or immediate union 
it is produced ; for these only are its true elements. Thus, 
though we know that vegetable acids consist of oxygene, 
hydrogene, and carbon, we are not really acquainted with 
their composition, because these are not their proximate, 
that is, are not their elements, but are the elements of their 
elements, or the elements of these. It is evident what 
would be our acquaintance with sulphate of iron ; for ex- 
ample, did we only know that a crystal of it consisted of 
iron, sulphur, oxygene, and hydrogene ; or of carbonate of 
lime, if only that it was a compound of lime, carbon or 
diamond, and oxygene. In fact, totally dissimilar sub- 
stances may have the same ultimate elements, and even pro- 
bably in precisely the same proportions ; nitrate of ammo- 
nia, and hydrate of ammonia, or crystals of caustic volatile 
alkali,* both ultimately consist of oxygene, hydrogene, and 
azote. 

It is not probable that the present ore is a direct quad- 
ruple combination of the three metals and sulphur, that 
these, in their simple states, are its immediate component 
parts ; it is much more credible that it is a combination of 
the three sulphurets of these metals. 

On this presumption I have made experiments to deter- 
mine the respective proportions of these sulphurets in it. 

I have found 10 grains of galena, or sulphuret of lead, to 
produce 12.5 grains of sulphate of lead. Hence the 60.1 

* FoURCROT, Syst des Con. Chem, t I. p. 88. 
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grains of sulphate lead, which Mr. Hatchett obtained, cor- 
respond to 48.08 grains of sulphuret of lead. 

I have found 10 grains of sulphuret of antimony to aflford 
11.0 grains of precipitate from muriatic acid by water. 
Hence 31.5 grains of this precipitate are equal to 28.64 
grains of sulphuret of antimony. 

The want of sulphuret of copper has prevented my de- 
termining the relation between it and black oxide of copper, 
but this omission is, it is evident, immaterial, as the quan- 
tity of this sulphuret in the ore must be the complement of 
the sum of the two others. 

But as the iron is a foreign adventitious substance in this 
ore, it follows that the foregoing quantities are the producta 
of only 96.65 grains of it. 100 parts of the ore are there- 
fore composed of 

Sulphuret of lead - - 49.7 

Sulphuret of antimony - - 29.6 

Sulphuret of copper - - 20.7 

100.0 

It is impossible not to be struck with the trifling altera- 
tion which these quantities require to reduce them to very 
simple proportions, or to think it a very great violation of 
probability to suppose that experiments, eflfected with no 
errors, would have given them thus : 

Sulphuret of lead - - - 50. 

Sulphuret of antimony - - 80. 

Sulphuret of copper - - - 20. 

However, I doubt the existence of triple, quadruple, &c. 
compounds ; I believe, that aU combination is binary ; that no 
substance whatever has more than two proximate or true 
elements ; and hence I should be inclined to consider the 
present compound as a combination of galena and fahl- 
ertz ; and if so, it will be accurately represented, as far as 
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chemical analysis has yet been able to go, by the following 
figure : 



Compound sulpharet 
of lead, antimony, ^ 
and copper 



Jgiaen.= {{t^f" 



i fahlertz = 



f eulpburet of __ f J Bulphar. 

antimony \ 4 antimony* 
I sulphuret of __ f I sulphur. 

copper \ I copper. 



Its ultimate elements are therefore, 

Sulphur - - 20 . . . = H 

Lead - - - 41| . . . = f* 

Antimony - - 25 . . . = fj . 

Copper . - 13J . . . = ^^ 

:and it is not a little remarkable, that here, as was the case 
with the calamine,* they are sexagesimal fractions of it. 

When in a former paper I offered a system on the pro- 
portions of the elements of compounds, I supported it by 
the results of my own experiments, which might be sup- 
posed influenced, even unconsciously to myself, by a favour- 
ite hypothesis, and I made the application of it principally 
to a substance whose nature was not very clear. But the 
present case is not liable to these objections : here no fond- 
ness to the theory can be suspected of having led astray, 
nor did even the experiments as they came from their 
author's hands, bear an appearance in the least favourable 
to it, and yet when properly considered, they are found to 
Accord no less remarkably with its principles. • 

It is evident that there must be a precise quantity in 
which the elements of compounds are united together in 
them, otherwise a matter, which was not a simple one, 
would be liable, in its several masses, to vary from itself, 
According as one or other of its ingredients chanced to pre- 
■dominate; but chemical experiments are unavoidably at- 
tended with too many sources of fallacy for this precise 
■quantity to be discovered by them ; it is therefore to theory 

♦Phil. Trans. 1803, p. 12. 
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that we must owe the knowledge of it For this purpose 
an hypothesis must be made, and its justness tried by a 
strict comparison with facts. If they are found at variance, 
the assumed hypothesis must be relinquished with candour 
as erroneous, but should it, on the contrary prove, on a 
multitude of trials, invariably to accord with the results of 
observation, as nearly as our means of determination au- 
thorise us to expect, we are warranted in believing that the 
principle of nature is obtained, as we then have all the 
proofs of its being so, which men can have of the just nesa 
of their theories : a constant and perfect agreement with 
the phenomena, as far as can be discovered. 

The great criterion in the present case is, whether on the 
conversion of a substance into its several compounds, and 
of these into one another, the simple ratios always obtain 
which the principles of the theory require. Amongst the 
multitude of instances which I could adduce, in support of 
such being the fact, I will, for the sake of brevity, confine 
myself to a few in the substances which have come under 
consideration above, as they will likewise give the grounds 
on which some of the proportions in the table have been 
assigned, and every chemist, by a careful repetition of the 
experiments, may easily determine for himself to what at- 
tention the present theory is entitled. 
Lead - - = f of sulphate of lead 

=s f of sulphuret of lead 
Sulphuret of lead - = | of lead 

=» i of sulphate of lead 
Sulphate of lead - «■ | of lead 

= t of sulphuret of lead 
Antimony - - = f of powder of algoroth 

= I of sulphuret of antimony 
Sulphuret of antimony - =» y of powder of algoroth. 

In the experiments by which these relations were ascer- 
tained, the portion of powder of algoroth and sulphate ol 
lead dissolved in the precipitating and washing waters, waa 
scrupulously collected. 
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The importance of a knowledge of the true quantity in 
which matters combine, is too evident to require to be dwelt 
upon ; but this importance will be greatly augmented, if it 
should prove that this quantity is, as has been suggested, 
expressive of the forces with which they attract each other. 
It is perhaps in the form of matters that we shall find the 
cause of the proportions in which they unite, and a proof, 
a priorij of the system here maintained. 



I have examined some of the grey ores of copper in 
tetraedral crystals ; but the notes of my experiments are in 
England. I can, however, say, that they do contain anti- 
mony, and that they do not contain iron in any material 
quantity. With respect to the proportions of the constitu- 
ent parts, I cannot now speak with any certainty ; but, I 
think, that at least some species of fahlertz contain a smaller 
portion of sulphuret of antimony, than the fahlertz does 
which exists as an element in the foregoing compound one. 

Of the Form of this Substance. 

Of the seventeen figures which have been given, as of the 
crystals of this compound sulphuret, in Part IE. of flie 
volume of the Transactions for 1804, great part are ac- 
knowledged to have no existence, nor are indeed any of 
them consistent with nature. 

This substance seems to have yet offered but one form, 
and which is represented in the annexed Plate under its 
two principal appearances ; that is, having the primitive 
fitces, the predominant ones of the prism ; and having the 
secondary ones such, and which will be fully sufficient to 
make it known. In the first infancy of the study of crys- 
tals, it might be necessary to attend to every, the most 
trifling, variation of them, to trace each of their changes, 
step by step, to, as it were, spell the subject ; but in the 
state to which the science has now attained, to continue to 
do so would be not only superfluous, but most truly puerile. 
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I have a vety small, but very regular, crystal of the form 
of Fig. 1. 

Fig.l 




JV-2. 




15' 


52" 


44' 


8" 


33' 


54" 


26' 


6" 



mp = 90'' 
mt =90^ 
am = 136^ 
^ 6 = 135^ 
cb = 125° 
gh = 144° 
dm= 116° 
/m = 163° 

By mensuration the faces a and m appear to form together 
an angle of about 135°, and the faces c and b an angle of 
about 125°. 

It is said in the account above quoted, that the primitive 
form of this matter is a rectangular tetraedral prism, but 
no proofs of this have been offered ; nor have the dimen- 
sions of this prism been given, a circumstance of the first 
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moment to the determination of true or primitive form, nor 
have any quantities been assigned to the decrements sup- 
posed. I will, therefore, supply these very important omis- 
sions. 

That the atom of this substance is a rectangular tetrae- 
dral prism, is inferable, not from the striae on the crystals, 
for striae are by no means invariably indicative of a decre- 
ment in the direction of them ; but from the angles which 
the faces a and c make with the faces m and 6, and these 
angles also prove, that the height of this prism is equal to 
the side of its base, that is, that it is a cube. 

Hence the face a is produced by a decrease of one row of 
atoms along the edge of the cube, and the angle it forms 
with the face m is really of 135®. 

The face c is produced by a decrease of two rows of atoms 
at the corners of the cube, and the angle it forms with the 
face 6 is = 125° 15' 52'^ 

The face b being produced like the face a, forms the same 
angle with the face m. 

No crystal I possess, has enabled me to measure the in- 
clinations of the faces g^ dj or /; should the face ^r, as is 
presumable, result from a decrease of one row of atoms at 
the corners of the cube, it will form with the face 6, an 
angle of 144° 44' 8'', and if the faces d and/ are, as is also 
probable, produced by a decrease of two rows of atoms 
along the edges of the cube, the first will form an angle of 
116° 33' 54", and the latter one of 153° 26' 6", with the 
face m. 

The angles assigned here differ considerably from those 
given in the former account of these crystals; but the 
angles there given have not only appeared to me to be con- 
tradicted by observation, but, crystallographically consid- 
ered, are inconsistent with each other, as the tetraedral 
prism of dimensions to produce an angle of 135° by a 
decrement along its edge, would not afford angles of 140° 
and 120° by decrements at its corners. 

The sum of the faces of these crystals is 50. 
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ON THE COMPOSITION OF ZEOLITE. 



From the Philosophical Transactions of the Boyal Society of London ^ 
Vol. CI, p. 171.— Read February 7, 1811. 



Mineral bodies being, in fact, native chemical preparations ^ 
perfectly analogous to those of the laboratory of art, it is 
only by chemical means, that their species can be ascer- 
tained with any degree of certainty, especially under all the 
variations of mechanical state and intimate admixture with- 
each other, to which they are subject. 

And accordingly, we see those methods which profess tc^ 
supersede the necessity of chemistry in mineralogy, and \xy 
decide- upon the species of it by other means thai^ her's,. 
yet bringing an unavoidable tribute of homage to her supe- 
rior powers, by turning to her for a solution of the difficul- 
ties which continually arise to them, and to obtain firm 
grounds to relinquish or adopt the conclusions to which the 
principles they employ, lead them. 

Zeolite and natrolite have been universally admitted to 
be species distinct from each other, from Mr. Klaproth 
having discovered a considerable quantity of soda and no 
lime, in the composition of the latter, while Mr. Vauquelin 
had not found any portion of either of the fixed alkalies^ 
but a considerable one of lime, in his analysis of zeolite.* 

The natrolite has been lately met with under a regular 
crystalline form, and this form appears to be perfectly simi- 
lar to that of zeolite, but Mr. HAtJY has not judged himself 
warranted by this circumstance, to consider these two bodies 
as of the same species, because zeolite, he says, " does not 
contain an atom of soda.^'f 

I had many years ago found soda in what I considered to 

* Journal des Mines, No. XLIY. 

f Journal des Mines, No. OL. Juin 1810, p. 468. 
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be zeolites, which I had collected in the island of Staffa^ 
having formed Glauber's salt by treating them with sul- 
phuric acid ; and I have since repeatedly ascertained the 
presence of the same principle in similar stones from various- 
other places ; and Dr. Hutton and Dr. KEN^'EDY, had like- 
wise detected soda in bodies, to which they gave the name^ 
of zeolite. 

There was, however, no certainty that the subjects of any 
of these experiments were of the same nature as what Mr. 
Vauquelin had examined, were of that species which Mr. 
HAtJY calls mesotype. 

Mr. HaOy was so obliging as to send me lately, some 
specimens of minerals. There happened to be amongst 
them a cluster of zeolite in rectangular tetrahedral prisms,, 
terminated by obtuse tetrahedral pyramids whose faces coin- 
cided with those of the prism. These crystals were of a 
considerable size, and perfectly homogeneous, and labelled 
by himself " Mesotype pyramidie du depart, de Pay de D$meJ^ 
I availed myself of this very favourable opportunity, to as- 
certain whether the mesotype of Mr. Haxjy and natrolite,. 
did or did not differ in their composition, and the results of 
the experiments have been entirely unfavourable to their 
separation, as the following account of them will show. 

10 grains of this zeolite being kept red hot for five min-^ 
utes lost 0.75 grains, and became opaque and friable. In a 
second experiment, 10 grains being exposed for 10 minutes^ 
to a stronger fire, lost 0.95 grains, and consolidated into a 
hard transparent state. 

10 grains of this zeolite, which had not been heated^ 
were reduced to a fine powder, and diluted muriatic acid 
poured upon it. On standing some hours, without any ap- 
plication of heat, the zeolite entirely dissolved, and some 
hours after, the solution became a jelly : this jelly was evap- 
orated to a dry state, and then made red hot. 

Water was repeatedly poured on to this ignited matter 
till nothing more could be extracted from it. This solution 
was gently evaporated to a dry state, and this residuum 
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made slightly red hot. It then weighed 8.15 grains. It 
was muriate of soda. 

The solution of this muriate of soda being tried vnih 
solutions of carbonate of ammonia and oxalic acid, did not 
afford the least precipitate, which would have happened 
had the zeolite contained any lime, as the muriate of lime* 
would not have been decomposed by the ignition. 

The remaining matter, from which this muriate of soda 
had been extracted, was repeatedly digested with marine 
acid, till all that was soluble was dissolved. What remained 
was silica, and, after being made red hot, weighed 4.9 grains* 

The muriatic solution, which had been decanted off from 
the silica, was exhaled to a dry state, and the matter left 
made red hot It was alumina. 

To discover whether any magnesia was contained amongst 
this alumina, it was dissolved in sulphuric acid,. the solution 
evaporated to a dry state, and ignited. Water did extract 
some saline matter from this ignited alumina, but it had not 
at all the appearance of sulphate of magnesia, and proved 
to be some sulphate of alumina which had escaped decom- 
position, for on an addition of sulphate of ammonia to it, it 
produced crystals of compound sulphate of alumina and 
ammonia, in regular octahedrons. 

This alum and alumina were again mixed and digested in 
ammonia, and the whole dried and made red hot. The 
alumina left, weighed 3.1 grains. 

Being suspected to contain still some sulphuric acid, this 
alumina was dissolved in nitric acid, and an excess of ace- 
tate of barytes added. A precipitate of sulphate of barytes 
fell, which after being edulcorated and made red hot, weighed 
1.2 grains. If we admit J of sulphate of barytes to be sul- 
phuric acid, the quantity of the alumina will be i=z 3.1 — 
0.4 zi: 2.7 grains. 

* These names are retained for the present, as being familiar, though^ 
since Mr. Davy's important discovery of the nature of what was called 
ozy muriatic acid, the substances to which they are applied, are known not 
to be salts, but metallic compounds analogous to oxides. 
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From the experiments of Dr. Marcet,* it appears that 
3.15 grains of muriate of soda, afford 1.7 grains of soda. 

Hence, according to the foregoing experiments, the 10 
grains of zeolite analysed, consisted of 

Silica - - - - 4.90 

Alumina - - - - 2.70 

Soda - - - . 1.70 

Ice - - - - - 0.95 

10.25 
As these experiments had been undertaken more for the 
purpose of ascertaining the nature of the component parts 
of this zeolite than their proportions, the object of them 
was considered as accomplished, although perfect accuracy 
in the latter respect, had not been attained, and which, in- 
deed, the analysis we possess of natrolite by the illustrious 
chemist of Berlin, renders unnecessary. 

I am induced to prefer the name of zeolite for this species 
of stone, to any other name, from an unwillingness to oblite- 
rate entirely from the nomenclature of mineralogy, while 
arbitrary names are retained in it, all trace of one of the 
discoveries of the greatest mineralogist who has yet ap- 
peared, and which, at the time it was made, was considered 
as, and was, a very considerable one, being the first addi- 
tion of an earthy species, made by scientific means, to those 
established immemorially by miners and lapidaries, and 
hence having, with tungstein and nickel, led the way to the 
great and brilliant extension which mineralogy has since 
received. And, of the several substances, which, from the 
state of 'science in his time, certain common qualities in- 
duced Baron Cronstedt to associate together under the 
name of zeolite; it is this which has been most imme- 
diately understood as such, and whose qualities have been 
assumed as the characteristic ones of the species. 

Indeed, I think that the name imposed on a substance by 

♦Phil. Trans. 1807. 
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the discoverer of it, ought to be held in some degree sacred, 
and not altered without the most urgent necessity for doing 
it. It is but a feeble and just retribution of respect for the 
service which he has rendered to science. 

Professor Struvb, of Lausanne, whose skill in miner- 
alogy is well known, having mentioned to me, in one of his 
letters, that from some experiments of his own, he was led 
to suspect the existence of phosphoric acid in several stones, 
and particularly in the zeolite of Auvergne, I have directed 
my enquiries to this point, but have not found the phos- 
phoric, or any other acknowledged mineral acid, in this 
zeolite. 

Many persons, from experiencing much difficulty in com- 
prehending the combination together of the earths, have 
been led to suppose the existence of undiscovered acids in 
8tony crystals. If quartz be itself considered as an acid, to 
which order of bodies its qualities much more nearly assim- 
ilate it, than to the earths, their composition becomes readily 
intelligible. They will then be neutral salts, silicates, either 
simple or compound. Zeolite will be a compound salt, a 
hydrated silicate of alumina and soda, and hence a com- 
pound of alumina not very dissimilar to alum. And topaz, 
whose singular ingredients, discovered by Mr. Klaprotu, 
have called forth a query from the celebrated Mr. Vauque- 
LiN, with regard to the mode of their existence together,* 
will be likewise a compound salt, consisting of silicate of 
alumina, and fluate of alumina. 

Our acquaintance with the composition of the several 
mineral substances, is yet far too inaccurate to render it 
possible to point out with any degree of certainty, the one 
of which zeolite is an hydrate, however the agreement of 
the two substances in the nature of their constituent parts, 
and in their being both electrical by heat, directs conjecture 
towards tourmaline. 

St James's Place^ Jan. 22, 1811. 

* Annales da Museum d'Hist. Nat. tome 6, p. 24. 
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ON A SUBSTANCE FROM THE ELM TREE, 
CALLED ULMIN. 



'From the Philosophical Transactions of the Boyal Society of London, 
Vol. GUI, Part 1, 1813, p. 64.— Read December 10, 1812. 



1. The substance now denominated Ulmin was first made 
known by the celebrated Mr. Klaproth, to whom nearly 
•every department of chemistry is under numerous and great 
obligations.* 

Ulmin has been ranked by Dr. Thomson, in his System of 
Chemistry, as a distinct vegetable principle, on the ground 
of its possessing qualities totally peculiar and extraordinary. 
It is said, that though in its original state easily soluble in 
water and wholly insoluble in alcohol and ether, it changes, 
when nitric, or oxymuriatic acid is poured into its solution, 
into a resinous substance no longer soluble in water, but 
43oluble in alcohol, and this singular alteration is attributed 
to the union to it of a small portion of oxygen which it has 
-acquired from these acids.* Being possessed of some of 
this substance which had been sent to me some years ago 
from Palermo, by the same person from whom Mr. Klap- 
roth had received it, I became induced, by the foregoing 
.account, to pay attention to it, and have observed facts 
which appear to warrant a different etiology of its phe- 
nomena, and opinion of its nature, from what has been 
given of them. 

The ulmin made use of in the following experiments, had 
been freed from the fragments of bark by solution in water 
-And filtration, and recovered in a dry state by the evapora- 
tion of the solution on a water bath. 

2. In lumps, ulmin appears black, but in thin pieces it is 
Hjeen to be transparent, and of a deep red colour. 

* Dr. Thomson's Syst. of Chem. Vol. IV, p. 696. Fourth edition. 
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In a dilate state, solution of ulmin is yellow ; in a con- 
centrated one, dark red, and not unlike blood. 

When solution of ulmin dries, either spontaneously or by 
being heated, the ulmin divides into long narrow strips dis- 
posed in rays to the centre, which curl up and detach them- 
selves from the vessel, and the fluid part seems to draw 
together, and becomes remarkably protuberant. Solution 
of ulmin slowly and feebly restores the colour of turnsol 
paper reddened by an acid. 

8. Dilute nitric acid being poured into a solution of 
ulmin, a copious precipitate immediately formed. The 
mixture was thrown on a filter. The matter which has 
been considered as a resin remained on the paper, and a 
clear yellow liquor came through. This yellow solution, on 
evaporation, produced a number of prismatic crystals look- 
ing like nitrate of potash. They were tinged yellow by 
some of the resin. This mixture, heated in a gold dish, 
deflagrated with violence, and a large quantity of fixed 
alkali remained. 

Dilute muriatic acid caused an exactly similar precipita- 
tion in solution of ulmin to nitric acid, and the precipitate 
was the same resin-like substance. The filtered liquor 
afforded a quantity of saline matter, which, after being 
freed by ignition from a portion of dissolved resin, shot 
into pure white cubes of muriate of potash, as appeared by 
decomposing them by nitric acid. 

Sulphuric, phosphoric, oxalic, tartaric, and citric acids, 
occasioned a similar precipitation in solution of ulmin. 

Distilled vinegar produced no turbidness in it ; and the 
mixture being exhaled to dryness, at a gentle heat, was 
found to be again wholly soluble in water. But when the 
mixture was made to boil, some decomposition took place. 
On adding muriatic acid to a mixture of solution of ulmin 
and distilled vinegar, a precipitate was produced, as in a 
mere solution in water. 

The nitric and muriatic acids received a small quantity of 
lime and iron from the ulmin, and I believe also a little 
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magnesia ; but these can be considered only as foreign ad- 
mixtures. 

4. To acquire an idea of the quantity of potash in ulmin, 
4 grains of ulmin were decomposed by nitric acid. They 
afforded 2.4 grains of resin-like matter. The nitrate of 
potash obtained was heated to deflagration, in small quanti- 
ties at a time, in a platina crucible to free ^it from resin. 
The alkali produced was supersaturated with nitric acid, 
dried, and slightly fused. It then weighed 1.2 grains. If 
we admit | of nitrate of potash to be alkali, this will denote 
^^ of potash in ulmin. 

5 grains of ulmin were decomposed by muriatic acid. 
The resinous matter weighed 3.3 grains, and the muriate of 
potash, after being ignited, dissolved away from the char- 
coal, dried, and again made red hot, weighed 1.4 grains. 
If we suppose f of muriate of potash to be alkali, this will 
indicate ^^ of potash in ulmin. 

2 grains of ulmin were made red hot in a gold crucible. 
It then weighed only 1.05 grain. The form of the flakes 
was in no degree altered, but they had acquired the blue 
and yellow colours of heated steel, of which they had like- 
wise the metallic aspect and lustre, and could diflicultly, if 
at all, have been distinguished by the eye from heated steel- 
filings, or fragments of slender watch-springs. Water im- 
mediately destroyed their metallic appearance. 

Muriatic acid, poured on, caused a strong effervescence, 
and formed muriate of potash, which, freed from all char- 
coal, and made red hot, weighed 0.6 grain, corresponding 
to ^% of potash in ulmin. 

These experiments assign about ^ for the quantity of 
potash in ulmin, but as it is impossible to operate, on sa 
small a scale, on such substances without loss, it is proba- 
ble that it even exceeds this proportion. 

5. The substance separated from ulmin by acids has the 
following qualities : 

It is very glossy, and has a resinous appearance. 
4 
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In lumps it appears black, but in minute fragments it is 
found to be transparent, and of a garnet-red colour. 

It bums with flame, and is reduced to white ashes. 

Alcohol dissolves it, but only in very small quantity. 

Water likewise dissolves it, but also only in very small 
quantity. Acids cause a precipitate in this solution, though 
this resin-like matter appears neither to contain any alkali, 
nor to retain any of the acid by means of which it was 
obtained. 

Its solution in water seems to redden turnsol paper. 

Neither ammonia, nor carbonate of soda, promote its 
solution in cold water. 

On adding a small quantity of potash to water in which 
it lies, it dissolves immediately and abundantly. This solu- 
tion has all the qualities of a solution of ulmin, and, on 
exhalation, leaves a matter precisely like it, which cracks 
and separates from the glass, and does not grow moist in the 
air, &c. 

Hence it appears that ulmin is not a simple vegetable 
principle of anomalous qualities, but a combination with 
potash of a red, or more properly a high yellow matter, 
which, if not of a peculiar genus, seems rather more related 
to the extractives than to the resins. 

English Ulmin. 

I collected, from an elm tree in Kensington gardens, a 
small quantity of a black shining substance which looked 
like ulmin. 

It was readily soluble in water, and the solution was in 
colour and appearance exactly similar to a solution of 
ulmin. 

This solution, exhaled to a dry state on a water-bath, 
left a matter exactly like ulmin, and which cracked and 
divided as ulmin does, when dried in the same manner. It 
did not, however, rise up from the watch-glass in long 
strips, like the Sicilian kind, but this may have been owing 
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partly to its small quantity, which occasioned it to be spread 
very thin on the watch-glass, and partly to its containing a 
<5onsiderable excess of alkali, for it differed also frora the 
Palermo ulmin by becoming soft in the air, and its solution 
strongly restored the blue colour of reddened turnsol paper. 

Nitric acid, added to a filtered solution of this ulmin, im- 
mediately caused a precipitate in it, and the filtered solu- 
tion, on evaporation, afforded numerous crystals of nitrate 
of potash. 

This English ulmin made a considerable effervescence 
with acetous acid, which the Palermo ulmin had not been 
observed to do. This acetous solution, in which the acid 
was in excess, was exhaled dry, and repeatedly washed with 
spirit of wine. No part of the brown matter dissolved. 
Water dissolved this brown residuum readily and entirely. 
This solution did not sensibly restore the blue colour of 
reddened turnsol paper. Exhaled to a dry state, the mat- 
ter left did not separate from the watch-glass quite as freely 
as Palermo ulmin, which had been treated with acetous 
acid ; but it seemed no longer to grow moist in the air. 
Redissolved in water, and nitric acid added, the mixture 
became thick from a copious precipitate. 

The spirit of wine contained a quantity of acetate of 
potash. 

The excess of alkali, in this English ulmin, may be owing 
to the tree from which it was collected having been affected 
with the disease, which produces the alkaline ulcer to which 
the elm is subject. 

Sap of the Elm Tree. 

Thinking that the pT-oduction of ulmin by the plant 
might not be the consequence of disease, and that it might 
exist in the healthy sap, a bit of elm twig, gathered in the 
beginning of last July, was cut into thin slices and boiled 
in water. It afforded a brown solution, like a solution of 
ulmin. Exhaled to dryness, this solution left a dark brown 
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Bubstauce, in appearance similar to ulmin, but on adding- 
water to this dry mass, a large quantity of brown glutinous 
matter remained insoluble. The mixture being thrown on 
a filter, a clear yellow liquor passed, which may have con- 
tained ulmin, but the quantity was too small to admit of 
satisfactory conclusions. 

Perhaps older wood, the juice of which was more per- 
fected, would afford other results, since ulmin appears to 
be the product of old trees ; but the inquiry, being merely 
collateral to the object 1 had originally in view, was not 
persevered in. 



ON A SALINE SUBSTANCE FROM MOUNT 
VESUVIUS. 



From the Philosophical Transactions of the Boyal Society of London, 
Vol. cm, Part I, 1813, p. 266.— Read July 8, 1818. 



It has very long appeared to me, that when the earth is 
considered with attention, innumerable circumstances are 
perceived, which cannot but lead to the belief, that it has 
once been in a state of general conflagration. The exist- 
ence in the skies of planetary bodies, which seem to be 
actually burning, and the appearances of original fire dis- 
cernible on our globe, I have conceived to be mutually cor- 
roborative of each other ; and at the time when no answers 
could be given to the most essential objections to the 
hypothesis, the mass of facts in favour of it fully justified, 
I thought, the inference that our habitation is an extinct 
comet or sun. 

The mighty difficulties which formerly assailed this 
opinion, great modern discoveries have dissipated. Ac- 
quainted now, that the bases of alkalies and earths are 
metals, eminently oxydable, we are no longer embarrassed 
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-either for the pabulum of the inflammation, or to account 
for the products of it. 

In the primitive strata, we behold the result of the com- 
bustion. In them we see the oxyd collected on the surface 
of the calcining mass, first melted by the heat, then by its 
increase arresting farther combination, and extinguishing 
the fires which had generated it, and in fine become solid 
und crystallized over the metallic ball. 

Every thing tells that a large body of combustible matter 
«till remains enclosed within this stony envelope, and of 
v^rhich volcanic eruptions are partial and small accensions. 

Under this point of view, an high interest attaches itself 
to volcanoes, and their ejections. They cease to be local 
phenomena ; they become principal elements in the history 
of our globe ; they connect its present with its former con- 
dition ; and we have good grounds for supposing, that in 
their flames are to be read its future destinies. 

In support of the igneous origin, here attributed to the 
primitive strata, I will observe, that not only no crystal im- 
bedded in them, such as quartz, garnet, tourmaline, &c. has 
^ver been seen enclosing drops of water ; but that none of 
the materials of these strata contain water in any state. 

a. The present saline substance was sent to me from 
Naples to Florence, where I was, in May 1794, with a re- 
■quest to ascertain its nature. The general examination 
which I then made of it, shewed it to be principally what 
was at that time called viiriolated tartar^ and it was in con- 
sequence mentioned as such in an Italian publication soon 
-after. But as this denomination, surprising at that period, 
was not supported by the relation of any experiments, or 
the citation of any authority, no attention was paid to it ; 
and the existence of this species of salt, native in the earthj 
has not been admitted by mineralogists, no mention being 
made of it, I believe, in any mineralogical work published 
since. 

6. I was informed by letter, that it had " flowed out liquid 
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from a sraall aperture in the cone of Vesuvius," and wLicb 
I apprehend to have happened in 1792 or 1793.' 

c. The masses of this salt are perfectly irregular, their 
texture compact, their colour a clouded mixture of white, 
of the green of copper, and of a rusty yellow, and in some 
places are specks and streaks of black. 

d. A fragment melted on the charcoal at the blow-pipe 
formed hepar sulphuris. 

e. 'A piece weighing 9.5 grains was so strongly heated in 
a platina crucible, that it melted and flowed level over the 
bottom of it, but did not lose the least weight. 

/. Not the slightest fume could be perceived on holdings 
a glass tube wetted with marine acid over some of this salt, 
while triturating in a mortar with liquid potash ; but a sim- 
ilar mixture being made in a bottle, and which was imme- 
diately closed with a cork, to which was fixed a bit of red- 
dened litmus paper, the blue colour of the paper was^ 
restored. 

ff. Being dissolved in water, there was a small sandy 
residue, which consisted of green particles of a cupreoua^ 
nature, of a yellow ochraceous powder, and of minute crys- 
tals of a metallic aspect of red oxyd of iron, by which the- 
black spots in the mass had been occasioned.* Mr. Klap- 
ROTH found a similar admixture in muriate of soda from 
Vesuvius.f 

h. The solution had a feeble green tint. It did not alter 
blue or reddened turnsol paper. 

i. Prussiate of soda-and-iron threw down a small quantity 
of red prussiate of copper from it. Liver of sulphur and 
tincture of galls likewise caused very small precipitations. 

j. Carbonate of soda, and oxalate of potash, and solutions^ 

' * What mineralogists denominate speculary iron ore, Fer oligUte of Mr. 
HAtrY, appears to be merely red oxyd of iron in crystals ; red hematite the^ 
same substance in the state of stalactite ; and red ochres the same in a pul- 
verulent form. The hematites which afford a yellow powder are hydrates 
of iron, 
t Essays, Vol. II. p. 67, Eng. Trans. 
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of magnesia, clay, copper, iron, and zinc, either had no 
effects, or extremely slight ones. 

k. Solution of sulphate of silver produced a white curd- 
like precipitate. 9.35 grains of this salt (the weight of the 
insoluble matter being deducted) afforded 1.05 grains of 
slightly melted muriate, or chloride, of silver. This pre- 
cipitate was equally produced after the salt had been made 
strongly red hot, so that it was not owing to a portion of 
sal ammoniac. 

h Tartaric acid, and muriate of platinum, occasioned the 
precipitates in its solution which indicate potash. 

m. Nitrate of lime did not form any immediate precipi- 
tate in a dilute solution of it ; but in a short time, numerous 
minute prismatic crystals of hydrate of sulphate of lime 
were generated. 

n. Nitrate of barytes poured into a solution containing 
9.8 grains of this salt afforded a precipitate, which after be- 
ing ignited weighed 12.3 grains. The filtered solution 
crystallized entirely into nitrate of potash mixed with a 
few rhomboides of nitrate of soda. 

0. Some of this salt finely pulverized was treated with 
alcohol. This alcohol on exhaling left a number of minute 
cubic crystals, which proved, by the test of nitric acid, to 
be muriate of soda. Prussiate of soda-and-iron caused a 
red precipitate of prussiaie of copper in this alcoholic solu- 
tion. 

p. The solution of this salt afforded, by crystallization, 
sulphate of potash in its usual forms, and some prismatic 
crystals of hydrate of sulphate of soda. 

q. To discover what had occa»sioned the precipitate with 
galls, {i) since copper has not this quality, a portion of this 
salt, which had been recovered by evaporation from a fil- 
tered solution of it, was made red hot in a platina crucible. 
On extraction of the saline part by water, a very small 
quantity of a black powder was obtained. Ammonia dis- 
solved only part of it, which was copper. The rest being 



Digitized by 



Google 



56 WRITINGS OF JAMES SMITHSOK. 

digested with muriatic acid, and prussiate of soda-and-iron 
added, a fine Prussian blue was formed. 

r. From several of the foregoing experiments, it appeared 
that no sensible quantity of any of the mineral acids, be- 
sides the sulphuric and muriatic, existed in combination 
with alkali in this volcanic salt. But Mr. Tennant, whose 
many and highly important discoveries have so greatly con- 
tributed to the progress of chemical science, having detected 
disengaged boracic acid amongst the volcanic productions 
of the Lipari islands, and suggested that it might be a more 
general product of volcanoes than had been suspected,* it 
became important to ascertain whether the presence of any 
in this salt proved Vesuvius likewise to be a source of this 
acid. Alcohol heated on a portion of it in fine powder, 
and then burned on it, did not however shew the least green 
hue in its flame. 

s. To ascertain the proportions of the ingredients of this 
saline substance, the following experiments were made : 

10 grains of sulphate of potash of the shops were dis- 
solved in 200 grains of water, and an excess of muriate of 
platina added. The precipitate edulcorated with 100 grains 
of water, and dried on a water bath, weighed 21.1 grains. 

10 grains of the saline part of the native salt, treated pre- 
cisely in every respect in the same way, afforded 17.2 grains 
of precipitated muriate of platina-and-potash. 

If 24.1 grains of this precipitate correspond to 10 grains 
of sulphate of potash, 17.2 grains of it correspond to 7.14 
grains of this salt. 

It has been seen (n) that 10 grains of the saline part of 
this volcanic salt would have afforded 12.65 grains of sul- 
phate of barytes. 

But 7.14 grains of sulphate of potash form only 9.42 
grains of sulphate of baryte8,t and therefore the remaining 
3.13 grains of sulphate of barytes would be produced by the 

* Trans, of the Geolog. Soc. 

t Dr. Mabcet on Dropsical Fluids. 
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sulphate of soda, and correspond to 1.86 grains of it in an 
-arid state, or uncombined with ice.* 

10 grains of the saline part of this native salt would have 
produced 1.12 grains of ignited muriate of silver (A). By 
accurate experiments 241 grains of ignited muriate of silver 
have been found to correspond to 100 grains of ignited mu- 
riate of soda.t 

Consequently the soluble portion of the present Vesuvian 
ealt consists of 

Sulphate of potash - - 7.1-t 

Sulphate of soda - - 1.86 

Muriate of soda - - 0.46 

Muriate of ammonia ^ 

Muriate of copper r ' ' " ^'^^ 
Muriate of iron J 



10.00 
t The insoluble sandy residue (g) having been thoroughly 
iidulcorated, dilute nitric acid was put to it. A green solu- 
tion formed without any effervescence. Acetate of barytes 
scarcely rendered this solution turbid; but nitrate of silver 
produced a copious curd-like precipitate, and iron abund- 
antly threw down copper from it. The green grains enclosed 
in this native sulphate of potash, appear, therefore, to be a 
submuriate of copper, of the same species as that of the 
green sands of Peru and Chili. 

Muriatic acid dissolved the yellow ochraceous powder, 
and prussiate of sodii-and-iron produced Prussian blue. I 
am inclined to believe this yellow powder to be a submu- 
riate of iron, but its small quantity, and the admixture of 
the submuriate of copper, were impediments to entirely 
satisfactory results. Such a submuriate of iron, though, if 
I mistake not, overlooked by chemists, exists, for the pre- 
cipitate which oxygen occasions in solution of green muriate 
of iron, contains marine acid. 

* Prof. Klaproth's Essays, Vol. 1, p. 2S2. 
t Dr. Henry, Phil. Trans. 1810. 
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Possibly this yellow powder, and the crystals of speculary^ 
iron which exist in this Vesuvian salt, have been produced 
by a natural sublimation of muriate of iron, similar to that 
of the experiment of the Duke d'AYEN, recorded by Mac- 
QUER,* and which was known long before to Mr. Boyle and 
Dr. LEWis.f 

This Vesuvian salt, considered in its totality, has pre- 
sented no less than nine distinct species of matters, and a 
more rigorous investigation, than I was willing to bestow on 
it, would probably add to their number. 

Jvly 8, 1818. 



A PEW PACTS RELATIVE TO THE COLOURING 
MATTERS OP SOME VEGETABLES. 



From the PhiloBophical Transactions of the Bojal Society of London,. 
Vol. CVIII, p. 110.— Read December 18, 1817. 



I BEGAN, a great many years ago, some researches on the 
colouring matters of vegetables. Prom the enquiry being 
to be prosecuted only at a particular season of the year, the 
great delicacy of the experiments, and the great care 
required in them, and consequently the trouble with which 
they were attended, very little was done. I have now no 
idea of pursuing the subject. 

In destroying lately the memorandums of the experi- 
ments which had been made, a few scattered facts were met 
with which seemed deserving of being preserved. They 
are here offered, in hopes that they will induce some other 
person to give extension to an investigation interesting to 
chemistry and to the art of dying. 

* Diet, de Chifnie, Art. Fer. 

f A course of practical chemistry by William Lewis, 1746, p. 68, note/. 
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Tumsol 

M. FouRCROT has advanced, somewhere, that turnsol is^ 
essentially of a red colour; and that it is made blue by ai> 
addition of carbonate of soda to it; and he says that he has 
extracted this salt from the turnsol of the shops. 

K turnsol contained carbonate of soda, its infusions should 
precipitate earths and metals from acids. 

I did not find an infusion of turnsol in water to have the- 
least effect on solutions of muriate of lime, nitrate of lead^ 
muriate of platina, or oxalate of potash. % 

Its tinctures, or infusions, consequently, contain neither 
any alkali, nor any lime; nor probably any acid, either 
loose or combined. This is unfavourable to the opinion of 
urine being employed in the preparation of turnsol. 

I put a little sulphuric acid into a tincture of turnsol, theft 
added chalk, and heated; and the blue colour was restored. 
It appears, therefore, that the natural colour of turnsol i& 
not red, but blue, since it is such when neither disengaged 
acid or alkali is present. 

No addition of chalk brought the cold liquor back to a 
blue colour; the carbonic acid absorbed by it, during the 
effervescence of the carbonate of lime, being sufficient ta 
keep it red. 

Some turnsol was put into distilled vinegar. An effer- 
vescence arose ; and after some time the acid was become^ 
neutralized. On examining the mixture with a glass, there 
were seen, at the bottom of the vessel, a multitude of grains 
like sand. It was found on trial that these grains were car- 
bonate of lime; probably of slightly calcined Carrara 
marble. > 

"When turnsol is treated with water till this no longer 
acquires any color whatever, the remaining insoluble matter 
is nearly as blue as at first. 

Acids made this blue insoluble matter red, but did not. 
extract any red tincture. 

Carbonate of soda did not affect it. 
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If the vegetable part of this blue residuum is burned 
away, or it is washed off with water, a portion of smalt is 
obtained. 

On exhaling, on a water bath, a tincture of turnsol, the 
<5olouring matter is left in a dry state. 

This matter heated in a platina spoon over a candle, tume- 
fied considerably, as much as starch does, became black and 
smoked, but did not readily inflame, nor did it burn away 
till the blow pipe was applied. It then burned pretty 
readily, leaving a large quantity of white saline matter. 
This saline mattei; saturated by nitric acid afforded crystals 
of nitrate of potash, and some minute crystals like hydrous 
sulphate of lime. 

Is this potash merely that portion of this matter which 
oxists in all vegetable substances ? or is the colouring matter 
of turnsol a compound, analogous to ulmin, of a vegetable 
principle and potash ? Its low combustibility gives some 
■sanction to this idea. 

Of the colouring matter of the violet. 

The violet is well known to be coloured by a blue matter 
which acids change to red ; and alkalies and their carbon- 
ates first to green and then to yellow. 

This same matter is the tinging principle of many other 
vegetables: of some, in its blue state; of others, made red 
by an acid. 

If the petals of the red rose are triturated with a little 
vvater and carbonate of lime, a blue liquor is obtained. Al- 
kalis, and soluble carbonates of alkalis, render this blue 
liquor green ; and acids restore its red colour. 

The colouring matter of the violet exists in the petals of 
^ed clover, the red tips of those of the common daisy of the 
fields, of the blue hyacinth, the holly hock, lavender, in 
the inner leaves of the artichoke, and in numerous other 
flowers. It likewise, made red by an acid, colours the skin 
of several plumbs, and, I think, of the scarlet geranium, 
And of the pomegranate tree. 
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The red cabbage, and the rind of the long radish are also 
coloured by this principle. It is remarkable that these, on 
being merely bruised, become blue ; and give a blue infu- 
sion with water. It is probable that the reddening acid in 
these cases is the carbonic ; and which, on the rupture of 
the vessels wjiich enclose it, escapes into the atmosphere. 

Of sugar-loaf paper. 

This paper has been employed by Bergman as a chemical 
instrument. I am ignorant of what it is coloured with. 

Sulphuric, muriatic, nitric, phosphoric, and oxalic acids 
make it red. Tartaric and citric acids, made rather yellow 
spots than red ones. Distilled vinegar, and acid of amber, 
had no aflect on it. 

Carbonate of soda and caustic potash did not alter the 
blue colour of this paper. 

Water boiled on this paper acquired a vinous red colour ; 
carbonate of lime put into this red liquor, did not affect its 
colour : nor did carbonate of soda or caustic potash change 
it to blue or green. 

Cold dilute sulphuric acid extracted a strong yellow tinc- 
ture from this boiled paper : carbonate of lime put to this 
yellow tincture made it blue ; but on filtering, the liquor 
which passed was of a dirty greenish colour; and sulphuric 
acid did not make it red : a blue matter was left on the 
filter, which was not made red by acetous acid ; but was so 
by sulphuric. 

After this treatment the paper remained brown ; seem- 
ingly such as it was before being dyed blue. 

It should seem that there are at least two colouring mat- 
ters in this paper ; one red, which is extricable from it by 
water; the other blue, which requires the agency of an acid 
to extract it. 

Its insolubility in water, and low degree of sensibility to 
acids, distinguish the blue matter from turnsol ; to which its 
not being affected by alkalis otherwise much approximate 
it. Its easy solubility in dilute suphuric acid, and being 
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reddened by it and several other acids, show it not to be 
indigo. 

Of the black mulbemf. 

The expressed juice of this fruit is of a fine red colour. 

Caustic potash made it green, which gradually became 
jrellow. 

Carbonate of soda did not make it green, but only blue. 

Carbonate of ammonia changed it to a \nnous red, rather 
than to blue ; and this redness increased on standing. 

Caustic ammonia made it bluer than its carbonate ; but, 
•on standing, the mixture became of the same vinous red. 

The mulberry juice mixed with carbonate of lime became 
purple. On filtering, a red liquor passed; and the carbon- 
-ate of lime left on the filter was blue. An addition of 
whitening to the red filtered liquor did not alter its colour; 
>nor did this second portion of whitening become blue. 
Heating did not affect the red colour of this liquor ; so that 
it was not owing to carbonic acid, disengaged from the car- 
bonate of lime. Caustic potash instantly made this red 
liquor a fine green, and gradually yellow. 

Sulphuric acid rendered all the above mixtures florid red. 
It is remarkable that the mixtures with ammonia, and car- 
bonate of ammonia, which were become quite vinous red by 
standing, were made a perfect blue by the sulphuric acid 
before they were reddened by it. It would hence seem that 
the red colour, caused by these alkalis, was owing to an 
-excess of them ; and that in a less quantity they would have 
produced a blue. 

The filter, into which the mixture of mulberry juice and 
xjhalk had been thrown, was become tinged blue. Water 
^id not remove this colour. Sulphuric acid made this paper 
florid red. Caustic potash did not alter its blue colour ; but 
put on the places made red by sulphuric acid, it restored the 
ilue colour, but did not produce green. 

Future experiments must decide whether this blue matter 
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is the Bame as that of turnsol ; or as the blue matter which 
the experiments above have indicated in sugar-loaf paper. 

The juices of many other fruits, as black cherries, red 
-currants, the skin of the berries of the buckthorn, elder 
berries, privet berries, &c., seemed to be made only blue by 
mild fixed alkalis, but green by caustic. Puzzling anoma- 
lies, however, occasionally present themselves, which seem 
to show a near relation between the several blue colouring 
matters of vegetables, and their easy transition into one 
-another. 

The com poppy* 

The petals of the common red poppy of the fields rubbed 
on paper stain it of a reddish purple colour. 

Solution of carbonate of soda put to this stain occasioned 
but little change in it. 

Caustic potash made it green. 

Caustic ammonia seemed not to have more effect on it 
than carbonate of soda. 

Some poppy petals being bruised in a mixture of water 
and marine acid, formed a florid red solution : a superabun- 
dance of chalk added to this red liquor, did not make it 
blue ; but turned it to a dark red colour exactly like port 
wine. 

Some poppy petals bruised in a weak solution of carbon- 
ate of soda, and the mixture filtered, the liquor which came 
through was not at all blue, but of a dark red colour like 
port wine. Caustic potash made this red liquor green, 
which finally became yellow. 

Some dried poppy petals of the shops, gave a strong 
obscure vinous tincture to cold water. This red tincture 
heated with whitening, did not alter to blue, but preserved 
its red colour. 

These very imperfect experiments may perhaps suggest 
the idea, that the colouring matter of this flower is the same 
as the red colouring matter of the mulberry. 
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Of sap green. 

The inspissated juice of the ripe, or semi-ripe, berries of 
the buckthorn, constitute the pigment called sap green ; by 
the French, vert de vessie. This species of green matter ia 
entirely different from the common green matter of vege- 
tables. 

It is soluble in water. 

Carbonate of soda and caustic potash changed the solu- 
tion of sap green to yellow. Paper tinged by sap green ia 
a sensible test ot alkalis. 

Sulphuric, nitric, and marine acid, made it red. Carbon- 
ate of lime added to a reddened solution, restored the green 
colour, which therefore appears to be the proper colour of 
the substance. 

The green colour, which the last infusions of galls present, 
appears to be different, both from the usual green of vege- 
tables, and from sap green. 

Some animal greens. 

A green puceron, or aphis, being crushed on white paper^ 
emitted a green juice, which was immediately made yellow 
by carbonate of potash (wrongly called sub-carbonate.) 

There are small gnats of a green colour : crushed on 
paper, they make a green stain, which is permanent. 
Neither muriatic acid nor carbonate of soda altered this 
green colour. It is consequently of a different nature frona 
the foregoing. % 
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ON A NATIVE COMPOUND OF SULPHURET OP 
LEAD AND ARSENIC. 



From Thomson's Annals of Philosophy, Vol. XIV., 1819, p. 96. 



Paris, May 19, 1819. 

This mineral is found in Upper Valais, in Switzerland. 
It is lodged in a white, granose, compound carbonate of 
lime and magnesia. . It is accompanied in this rockby reg* 
ular crystals of yellow sulphuret of iron ; by red sulphuret 
of arsenic ; and by some other substances. 

This compound sulphuret has a metallic aspect. It is of 
a grey colour ; it is exceedingly brittle and soft ; its fracture 
in some directions is perfectly vitreous ; but in at least one 
direction, it is evidently tabular ; but the size of the frag- 
ments I had, not exceeding coarse sand, precluded research 
with respect to crystalline construction. By trituration, 
this ore afforded a red powder. 

At the blow-pipe, this ore melted instantly on the con- 
tact of the point of the flame. It smoked considerably ; 
and a small flame was visible on the surface of the melted 
button. On cooling, this button forced out a quantity of 
fluid matter from its interior. During the fusion, the bead 
occasionally swelled up, and puffs of dense smoke issued 
from it ; due evidently to a volatile matter, which the fire 
expelled from another less volatile. Finally, a button of a 
more fixed, less fusible, white metallic matter, extensible 
under the hammer, was left, and which proved to be lead. 

Some bits of this compound sulphuret heated in a tube 
over a candle, melted, and a red sublimate rose, which be- 
came yellow on cooling, and looked like orpiment. 

Some of this ore, being fused with nitre, deflagrated, and 
became a white oxide. The solution of this nitre afforded 
a white precipitate with muriate of barytes; and with 

6 
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nitrate of silver, a brick-red precipitate of arseniate of 
silver. 

The white precipitate by muriate of barytes was only 
partially soluble in nitric acid. The insoluble part of this 
precipitate, of which the quantity was so minute that no 
balance would have been sensible to it, was carefully col- 
lected on to a very small bit of charcoal fixed to a pin. It 
was then strongly heated at the blow-pipe. This bit of 
charcoal now put into a drop of water, placed on a silver 
coin, immediately made a black stain of sulphuret of silver 
on the coin. This is the nicest test I am acquainted with 
of the presence of sulphur, or sulphuric acid, in bodies. 

The quantity I possessed of this mineral for experiment 
was very small. The above trials were made with particles 
little more than visible ; however, the results, I think, suffi- 
ciently establish the nature of the constituent parts. Their 
respective proportions must remain for inquiries on another 
scale. 

From Thomson's Annals of Philosophy, Vol. XVI, 1820, p. 100. 

Ckmipound of Sulphuret of Lead and Arsenic, — ^This is a new mineral 
species discovered by Mr. Smithson, and described by him in the Annals of 
Philosophy f xiv. 96. It was found in a magnesian lime rock in the Upper 
Valais. It has a metallic aspect, a grey colour, and a fracture in some 
directions vitreous, in others foliated. When triturated, yields a red pow- 
der. Mr. Smithson, by a set of very minute but satisfactory experiments, 
demonstrated that its constituents were sulphur, arsenic, and lead. 
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ON NATIVE HYDROUS ALUMINATE OF LEAD, 
OR PLOMB QOMME. 



From Thomson's Annals of Philosophy, Vol. XIV, 1819, p. 81. 



Paris, May 22, 1819. 

I see in the Annals of Philosophy for this month, which I 
have very lately received, an analysis by M. Berzelius of 
the mineral which was formerly known here under the 
name of " plomb gomme." 

The first discovery of the composition of this singular 
substance belongs, however, to my illustrious and unfortu- 
nate friend, and indeed distant relative, the late Smithson 
Tennant. He ascertained when last at Paris, on pieces fur- 
nished him by M. Gillet de Laumont, that it was a combi- 
nation of oxide of lead, alumina, and water. 

At that time I received a small specimen of this rare ore 
from. M. de Laumont, accompanied with a label, of which 
the following is a copy : 

" Hydrate d'alumine et de plomb reconnu par Mr. Ten- 
nant, du Huelgoat, prfis Poullaouen, en Bretange (Finisterre) 
-qui paroit etre la ra§me substance decrite par Roni6 de I'Isle, 
torn. iii. de la Cristallographie, p. 399, comme plomb rouge 
•en stalactite. 

" J'en ai dit quelques mots en Mai, 1786, dans le Journal 
de Physique, p. 385, F. 16." 

This ore is of a yellow colour ; it otherwise bears so great 
a resemblance to the siliceous substance found near Frank- 
fort on the Mein, called Mullen glass, that it might be mis- 
taken for it. 

Suddenly heated, it decrepitated violently ; but heated 
slowly, it became white and opaque. The utmost fire did 
not appear to fuse it, or produce any further alteration in it. 

It dissolved readily in borax into a colourless transparent 
glass, but no reduction of lead took place. Not having any 
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carbonate of soda at hand, I added a particle of nitre, whose 
deflagration producing potash, lead was revived. 

A bit, which had been made white by ignition, beings 
wetted with nitrate of cobalt and again ignited, became 
blue. 

Heated in a glass tube over a candle, it decrepitated, be- 
came opaque and white, and water sublimed. • 

Mr. Tennant mentioned to me a sort of explosion occa- 
sioned by the sudden expulsion of the water, and character- 
istic of this ore, which took place when it was heated at the 
blow-pipe. With the very minute particles I have tried, ne- 
efiect of this sort was perceived. 

The above characters will prove sufficient, I apprehend, 
to make this substance known when met with. 

From Thomson's Annals of Philosophy, Vol. XYI, 1820, p. 100. 

Plomb Oomnte. — Mr. Smithson has given us some interesting details 
respecting the history and properties of this mineral, which is a hydrous 
aluminaie of lead. It has a yellow colour, and is exceedingly similar in 
Appearance to Mullen glass. When heated, it decrepitates violently ; and 
if it be heated by the blow-pipe, in contact with an alkali, lead is reduced. 
Its nature was first ascertained by Mr. Tennant Berzelius has lately anal* 
ysed iL The result of his analysis will be found in the Annala of Philoso^ 
phy^ xiii. 881. (See Annala of Philosophy ^ ziv. 81.) 



ON A FIBROUS METALLIC COPPER. 



From Thomson's Annals of Philosophy, Vol. XVI, 1820, p. 46. 



Paris, March 17, 1820. 

Sir : There occur, in mineral collections, pieces of a cop- 
per slag, having fibres of metallic copper in its cavities. I 
have seen this fibrous copper erroneously placed among 
native coppers. 

I possess samples of this kind from a foundery in the 
Hartz. The metallic copper in the cavities, or air-holes, i» 
so delicately slender as to be a metallic wool. 
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From several considerations, it appeared to me to be be- 
yond all doubt that the opinion of these fibres having been 
produced by crystallization was perfectly inadmissible ; and 
*I was for a very long time totally unable to come to any 
-conjecture with respect to the mode in which they had 
•originated. 

Looking on one of these specimens this mornings an idea 
struck me which is, I am convinced, the solution of this 
knotty problem. 

It occurred to me that these fibres had been generated at 
^he instant of consolidation of the fused slag. That by its 
shrinking at that moment, it had compressed drops of cop- 
per, still in a fluid state, dispersed in its substance, and 
squeezed a portion of it through the minute spaces between 
its particles, under this fibrous form, into its cavities, or air- 
holes. 

For this operation to take place, the concurrence of sev- 
eral conditions is required. The slag must be so thick and 
pasty as to retain metallic copper scattered through it. It 
must have developed bubbles of some gas which have occa- 
sioned vacuities in it. It must be less fusible than the cop- 
per, but in so very small a degree that the copper consoli- 
dates as the fibres of it are formed. 

It is evident that on this supposition these fibres of copper 
are produced by a process entirely the same as that employed 
for the manufactory of macaroni and vermicelli ; and which 
are made by forcing paste through small apertures by the 
pressure of a syringe. It is wire-drawing performed in- 
versely — by propulsion instead of traction. 

As soon as this hypothesis had presented itself to me, I 
became anxious to ascertain whether I could give birth to 
this fibrous copper at the blow-pipe. I melted a small 
fragment of the slag ; and, on breaking it, I had the grati- 
fication of finding its little cavities lined with minute fibres 
of metallic copper as those of its greater prototype. 

I wished now to form the slag itself which was to afford 
the copper fibres. As I had ascertained the slag of the 
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Hartz to consist of sulphur^ copper, and iron, I had recourse 
to the yellow sulphuret of copper and iron. To produce 
the required portion of metallic copper, I calcined some 
small fragments of this yellow ore at the tip of the exterior 
flame. Finding that I had exceeded the proper point, and 
rendered them too infusible, I added a little of the raw ore ; 
and after encountering a few difficulties succeeded in pro- 
ducing a little mass of slag, whose internal cavities pre- 
sented me, on breaking it, with the fibres of copper which 
were the object of my toil. 

A repetition of these experiments in a furnace, on a larger 
scale, would undoubtedly have yet more successful results. 

It deserves to be noticed that the curved form which these 
fibres of copper generally have is entirely favourable to the 
foregoing theory of their formation, and equally contrary to- 
the supposition of their being produced by crystallization. 

The power to which has been ascribed the phenomenoa 
which forms the subject of these pages has hitherto been 
overlooked. It has not been considered what the effects- 
might be of the contraction of a melted mass at the moment 
of its congelation. It is, however, a means of effects which 
may have acted on many occasions in the earth. Two mat- 
ters of unequal fusibility, and of no attraction to each other^ 
are not unlikely to have occurred blended in a state of fusion ; 
and then the most fusible to have become pressed out from 
between the particles of the other when it solidified. If 
some evolved vapour had opened cavities in the mass, or 
rents had formed in it, the fiuid matter will have escaped 
from the pressure into these voids, as has happened with 
the copper. If these receptacles for it have been wanting,, 
it must have fiowed to the external surfaces, and may have 
formed a crust there. The matter which lines or fills the 
cavities of some lavas has, perhaps, been so introduced inta 
them. 

A knowledge of the productions of art, and of its opera- 
tions, is indispensable to the geologist. Bold is the man 
who undertakes to assign effects to agents with which he 
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has no acquaintance ; which he never has beheld in action ; 
to whose indisputable results he is an utter stranger ; who 
engages in the fabrication of a world alike unskilled in the 
forces and the materials which he employs. 



AN ACCOUNT OF A NATIVE COMBINATION OP 
SULPHATE OP BARIUM AND PLUORIDE OP 
CALCIUM. 



From Thomson's Annals of PhUosophy, Vol. XVI, 1820, p. 48. 



Paris, March 24, 1820. 

Sir : I acquired this substance in Derbyshire. It is many 
years since I ascertained its constitution. I have examined 
several minerals which in appearance bore a resemblance to 
it, but have not found any of them to be of the same nature. 
This species would hence appear to be of rare occurrence 
in the earth. 

This substance formed a vein about an inch wide in a 
coarse shell limestone. Next to this substance was a layer 
of crystals of sulphuret of lead ; and between these and 
the limestone rock a layer of crystals of carbonate of cal- 
cium. 

I infer that these matters filled a vertical fissure in the 
limestone stratum ; and from the ideas I entertain of the 
mode by which such fissures have generally become occu- 
pied by their contents, I believe them to have been succes- 
sively deposited in it by sublimation, either through the 
intense vehemence of subterranean fire, or by the agency of 
the vapour of water, or of some other gas. 

This compound matter bears in its general appearance so 
strong a resemblance to fine compact grey limestone that 
the eye can probably not distinguish between them. 

Forty-two grains of it lost 11.2 grs. in rain water at the 
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temperature of 61° Fahr.; consequently its density is 3. 750, 
These 42 grs. of this stone by laying in the water did not 
absorb into their substance a quantity of it equal to one- 
tenth of a graiu. 

It does not mark glass, and is readily scraped to a powder 
by a knife. It marked sulphate of barium. Its hardness 
and that of fluoride of calcium appeared to be the same. 

It showed no electricity by heat. By friction it readily 
became electrified. 

In the fire it lost no weight. 

At the blow-pipe, it readily melted. The little bead while 
in fusion was transparent. On evolving, it became opaque. 
The transparency of the bead in a melted state is best seen 
with a very minute one. On fusing this matter long, it 
spreads on the coal, and becomes a refractory mass. 

With borax, it dissolved with great eftervescence into a 
brown glass. If much stone was used, the glass appeared 
quite black, but drawn out to a thread with the tongs, it 
was found to be of a fine hyacinth colour. These colours 
depend on the formation of sulphur. 

With microcosmic salt it fused with effervescence to a 
clear colourless glass, which became opaque, and white on 
adding more of it. 

A particle of this stone which had been fused on the 
charcoal being laid in a drop of water on a plate of silver, 
immediately made a black spot of sulphuret of silver on it. 

This bit of melted stone, transferred to a drop of marine 
acid, on a piece of glass, partially dissolved with efferves- 
cence. The solution let exhale spontaneously, afforded 
crystals of chloride of barium. 

Some of this stone in fine powder, being heated in a drop 
of sulphuric acid on a bit of glass, the polish of the glass 
was destroyed. 

Water in which this stone in fine powder had been boiled 
was not affected by solution of nitrate of lead. 

A bit of this stone, being heated in dilute marine acid, 
emitted a few bubbles of carbonic acid, but was not other- 
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•wise affected : 5.4 grs. of this mineral in very fine powder 
were let remain in an excess of marine acid till all action 

* on them had ceased. The undissolved portion washed and 
gently ignited weighed 5.15 grs. The acid had acquired 
lime ; so that this mineral contains a mechanical admixture 

4.6 

of iQ^ of carbonate of calcium. 

This fine powder, which had been treated with the marine 

acid, had sulphuric acid evaporated to dryness on it in a 

. platinum crucible. It was then digested in dilute marine 

acid. On evaporating this solution, a large quantity of 

sulphate of calcium in crystals was obtained. 

From these results, sulphuric acid, fluorine, barytes, and 
lime, appear to be the elements of this mineral. It is con- 
sequently inferable that its proximate principles are sulphate 
of barium and fluoride of calcium. 

The following experiments were made to obtain some 
idea of the proportions in which these two compound com- 
ponents of this mineral exist in it : 

6.6 grs. of this stone in powder were heated in a platinum 
crucible in so large a quantity of sulphuric acid as to be en- 
tirely dissolved. The mixture was then exhaled dry, and 
ignited. The weight was now 7.85 grs. The increase had, 
therefore, been as -j^. 

This augmentation of weight could arise only fi'om the 
change of the fluoride of calcium into sulphate of calcium. 

To know to what quantity of fluoride of calcium it cor- 
responded, two grs. of pure fluoride of calcium in subtile 
powder were treated with sulphuric acid till the augmenta- 
tion of weight ceased. The two grains had then become 
S.65 grs.; accordingly the augmentation of weight was = 

1.65 = VW. 

This Derbyshire mineral, therefore, consists of 

Sulphate of barium - - 51.5 

Fluoride of calcium - - 48.5 

100.0 
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Some error is created by the admixed carbonate of lime p 
and which had not been removed. 

This mineral presents us with a remarkable case of com- 
bination ; that of a neutral salt with a body which is not a. 
salt, but belongs to an order which is analogous to metallic 
oxides. I have met with another instance of the same 
kind. I have examined transparent crystals which were 
composed of anhydrous sulphate of calcium and chloride 
of sodium. 

These combinations of their compounds may, however^ 
perhaps, appear to some persons to cast doubts on the 
opinion that chlorine and fluorine are not acids. 

These compounds will still be deserving of particular 
attention from consisting oi four matters. 



ON SOME CAPILLARY METALLIC TIN. 



From Thomson's Annals of Philosophy, Vol. XVII—New Series, 
Vol. 1—1821, p. 271. 



Paris, February 17, 1821. 

Sir : M. Ampere, a few days ago, accidentally in conver- 
sation, mentioned a fact to me which mqch excited my 
attention, as it appeared to me completely to confirm the 
explanation I had ventured to offer of the mode of format 
tion of the capillary copper in the slag of the Hartz, printed 
in the Annals of Philosophy for July, 1820. 

For some purpose of the arts, Mr. Clement formed a 
cylinder of copper, and, to give it strength, introduced into 
it a hollow cylinder, or tube, of cast-iron. To complete 
the union of these two cylinders some melted tin was run 
between them. With the exact particulars of this construc- 
tion, I am not acquainted, but the material circumstance is, 
that during the cooling of this heated mass, a portion of 
the melted tin was forced by the alteration of volume of 
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the cylinders through the substance of the cast-iron cylinder^ 
and issued over its internal surface in the state oi fibreSy 
which were curled and twisted in various directions. This 
form in the fibres of copper I had considered as very favour- 
able to my hypothesis. Such was the tenuity of these fibres 
of tin that little tufts of them applied to the flame of a 
candle took fire, and burned like cotton. 

This passage of melted tin through cast-iron has a perfect 
agreement with the passage of water by pressure through 
gold, and tends to elucidate and confirm the account of the 
celebrated Florentine experiment. Had the water on that 
occasion issued solid, it would have been in fibres. 

This penetration of solid matters by fluids, by means of 
great mechanical force, will, perhaps, come to bo thought 
deserving of more attention than has been yet paid to it ; 
besides any scientific results to which the consideration of 
it may lead, it may be found to afford compound substances,, 
not otherwise obtainable, and of value to the arts. 
I am, sir, your most obedient servant, 

James Smithson. 



ON THE DETECTION OF VERY MINUTE QUAN- 
TITIES OF ARSENIC AND MERCURY. 



Prom Thomson's Annals of Philosophy, Vol. XX ; New Series, Vol. IV^ 

1822, p. 127. 



Sir : To be able to discover exceedingly small quantities 
of arsenic and mercury must, on many occasions, prove 
conducive to the purposes of the chemist and the mineralo- 
^Bt, more especially now that a very diminished scale of 
experiment, highly to the advantage of these sciences, is 
becoming daily more generally adopted. 

But the occasion above all others in which the power of 
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doing this is important^ are those of poisonings. In these 
it is often of the first moment to be able to pronounce with 
<5ertainty, from portions of matter of extreme minuteness, 
on the e^stence and the nature of the poison. 

Of Arsenic. 

I have already communicated the method here proposed 
for the discovery of arsenic by employing it in the analysis 
of the compound sulphuret of lead and arsenic from Upper 
Valais, printed in the Annals of Philosophy for August, 
1819, but not having mentioned the generality of its appli- 
cation, or the great accuracy of it, it seems not superfluous, 
from the importance of the subject, to resume it. 

If arsenic, or any of its compounds, is fused with nitrate 
of potash, arseniato of potash is produced, of which the 
fiolution affords a brick-red precipitate with nitrate of silver. 

In cases where any sensible portion of the potash of the 
nitre has become set free, it must be saturated with acetous 
acid, and the saline mixture dried and redissolved in water. 

So small is the quantity of arsenic required for this mode 
of trial, that a drop of a solution of oxide of arsenic in 
water, which, at a heat of 54.5° Fahr. contains not above 
l-80th of oxide of arsenic,* put to nitrate of potash in the 
platina spoon and fused, affords a considerable quantity of 
arseniate of silver. Hence when no solid particle of oxide 
of arsenic can be obtained, the presence of it may be estaT)- 
lished by infusing in water the matters which contain it. 

The degree in which this test is sensible is readily deter- 
mined. 

With 5.2 grains of silver, I obtained 6.4 grains of arse- 
niate of silver ; but 0.65 grain of silver was recovered from 
the liquors, so that the arseniate had been furnished by 4.55 
grs. of silver. 

In a second trial 7.7 grains of silver, but of which only 
•6.8 grains precipitated, yielded 9.5 grs. of arseniate. 

*Chimie de Thenard, ii, p. 167. 
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Tho mean is 140.17 from 100 of silver. 
If we suppose 100 of silver to form 107.5 of oxide, we 
shall have 

Oxide of silver - - 107.50 

Acid of arsenic - - 32.67 

Consequently 1 of acid of arsenic will produce 4.29 of 
arseniate of silver ; 1 of white oxide of arsenic, 4.97 ; and 
1 of arsenic, 6.56. 

Of Mercury. 

All the oxides and saline compounds of mercury laid in 
a drop of marine acid on gold with a bit of tin, quickly 
amalgamate the gold. 

A particle of corrosive sublimate, or a drop of a solution 
of it, may be thus tried. The addition of marine acid is 
not required in this case. 

Quantities of mercury may be rendered evident in this 
way which could not be so by any other means. 

This method will exhibit the mercury in cinnabar. It 
must be previously boiled with sulphuric acid in the platina 
spoon to convert it into sulphate. 

Cinnabar heated in solution of potash on gold amalga- 
mates it. 

A most minute quantity of metallic mercury may be dis- 
covered in a powder by placing it in nitric acid on gold, 
drying, and adding muriatic acid and tin. 

A trial I made to discover mercury in common salt by 
the present method was not successful, owing, perhaps, to 
the smallness of the quantity, which I employed. 
I am, sir, yours, &c., 

James Smithson. 
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SOME IMPROVEMENTS OF LAMPS. 



From Thomson's Annals of Philosophy, Vol. XX ; New Series, Vol. IV, 

1822, p. 868. 



Sir : It is, I think, to be regretted, that those who culti- 
vate science frequently withhold improvements in their 
apparatus and processes, from which they themselves derive 
;advantage, owing to their not deeming them of sufficient 
magnitude for publication. 

When the sole view is to further a pursuit of whose im- 
portance to mankind a conviction exists, all that can do so 
should be imparted, however small may appear the merit 
which attaches to it. 

Of the Wicks of Lamps. — The great length of wick com- 
monly put to lamps for the purpose of supplying the part 
which combustion destroys, is, on several accounts, ex- 
tremely inconvenient It occupies much space in the vessel, 
and requires an enlargement of its capacity ; it is frequently 
the occasion of much dirt, Ac. This great length of wick 
is totally unnecessary. 

Fig. 1. Fig. 2. Pig. 8. Pig. 4. 



I 




^ 



It is advantageously supplied by a tube containing a bit of 
-cotton wick about its own length, or some cotton wool, fig. 
1, and at the end of which is placed a stout bit of wick or 
-cotton wool, fig. 2. 

This loose end receives a supply of oil from the cotton 
cinder it with which it is put into contact, and when it be-' 
<5omes burned, it is easily renewed. 
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A loose ring of wick may in like manner be applied to 
■the argand lamp. This removes the necessity of the long 
tube into which the wicks, now used, descend, and thus 
greatly contracts this lamp in height. 
j Of Wax Lamps. — Oil is a disagreeable combustible for 
small experimental purposes, and more especially when 
lamps are to be carried in travelling. I have, therefore, 
^substituted wax for it. I experienced, however, at first, 
tsome difficulty in accomplishing my object. 

The wicks of my lamps are a single cotton thread, waxed 
by drawing through melted wax. This wick is placed in a 
burner made of a bit of tinned iron sheet, cut like fig. 3, 
-and the two parts a a raised into fig. 4. 

This burner is placed in a china cup, about 1.65 inches in 
diameter, and 0.6 in. deep. Fragments of wax are pressed 
into this cup. But great care must be taken that each time 
the lamp is lighted, bits of wax are heaped up in contact 
with the wick, so that the flame shall immediately obtain 
^ supply of melted wax. This is the great secret on which 
the burning of wax lamps depends. 

"When the wick is consumed, the wax must be pierced 
with a large pin down to the burner, and a fresh bit of 
waxed cotton introduced. 

I employ a wax lamp for the blowpipe. This has, of 
'<K)urse, a much larger wick, and this wick has a detached 
-end to it, as above described. 

Extingvishing Lamps. — The best way of doing this is to 
-extinguish tiie ignited part of the wick by putting sound 
wax on to it, and then blowing the flame out. This pre- 
serves the wick entire for future lighting again. 

This mode applied to candles is much preferable to the 
nse of an extinguisher, or douters, to which there are many 
-objections. 
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ON THE CRYSTALLINE FORM OF ICE. 



From ThomBon's Annals of Philosophy, Vol. XXI; New Series, VoK 
y, 1828, page 840. 



March 4, 1823. 

Sir : I have just seen a memoir in the Annales de Chi- 
mie et de Physique for Oct 1822, but published about a 
month ago, on the crystalline form of ice. 

Mr. Hericart de Thury is said to have observed ice in 
hexagonal and triangular prisms ; and Dr. Clarke, of Cam- 
bridge, in rhomboides of 120® and 60®. 

M. Haiiy supposed the form to be octahedral, and so did 
Rom6 de I'Isle ; and, if I mistake not much, there is in an 
ancient volume of the Journal de Physique by Rozier, an 
account of ice in acute octahedrals. 

Are these accounts and opinions accurate ? 

Hail is always crystals of ice more or less regular. "When 
they are sufficiently so to allow their form to be ascertained, 
and which is generally the case, it is constantly, as far as I 
have observed, that of two hexagonal pyramids joined base 
to base, similar to that of the crystals of oxide of silicium 
or quartz, and of sulphate of potassium. One of the 'pyra- 
mids is truncated^ which leads to the idea that ice becomes 
electrified on a variation of its temperature, like tourma- 
line, silicate of zinc, &c. 

I do not think that I have measured the inclination of 
the faces more than once. The two pyramids appeared to 
form by their junction an angle of about 80 degrees. 

Snow presents in fact the same form as hail, but imper- 
fect. Its flakes are skeletons of the crystals, having the 
greatest analogy to certain crystals of alum, white sulphuret 
of iron, &c., whose faces are wanting, and which consist of 
edges only. 

In spnng and autumn; that is, between the season of 
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snow and that of hail, the hail which falls partakes of the 
nature of both, is partly the one and the other ; its crystals, 
though regular, are opaque, of little solidity, and consist, 
like snow, of an imperfect union of grains, or smaller 
crystals. 



A MEANS OF DISCRIMINATION BETWEEN THE 
SULPHATES OF BAEIUM AND STRONTIUM. 



From Thomson's Annals of Philosophy, Vol. XXI ; New Series, Vol. 
V, 1823, page 359. 



April 2, 1823. 

Sir : To distinguish barytes and strontian from one an- 
other, it is directed in No. 19 of the Journal of the Royal 
Institution to dissolve in an acid which forms a soluble salt 
with them, to decompose by sulphate of soda, and to add 
subcarbonate of potash to the filtered liquor. K the earth 
tried is strontian, a precipitate falls ; if barytes, not. 

When these matters are in a state to be soluble in an acid, 
a more certain, I apprehend, and undoubtedly a much easier 
proceeding, is to put a particle into a drop of marine acid 
on a plate of glass, and to let this solution crystallize spon- 
taneously. The crystals of chloride of barium in rectangu- 
lar eight-sided plates are immediately distinguishable from 
the fibrous crystals of chloride of strontium. 

I have not repeated the process above quoted ; but if sul- 
phate of strontium did possess the solubility in water there 
implied, this quality presented a ready method by which 
mineralogists would be enabled to distinguish it from sul- 
phate of barium. On trial I did not find water, or solution 
of sulphate of soda, in which sulphate of strontian had long 
lain, produce the least cloud on the addition of what is 
called subcarbonate of soda. 

6 
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The means I have long employed to distinguish the two 
sulphates apart was to fuse with carbonate of soda, wash, 
dissolve in marine acid, &c.; but this process requires more 
time and trouble than is always willingly bestowed, and 
may even present difficulties to a person not familiarized 
with manipulations on very small quantities. 

A few months ago a method occurred to me divested of 
these objections. The mineral in fine powder is blended 
with chloride of barium, and the mixture fused. The mass 
is put into spirit of wine, whose flame is coloured red if 
the mineral was sulphate of strontium. The red colour of 
the flame is more apparent when the spirit is made to boil 
while burning, by holding the platina spoon containing it 
over the lamp. 



ON THE DISCOVERY OF ACIDS IN MINERAL 
SUBSTANCES. 



From Thomson's Annals of Philosophy, Vol. XXI ; New Series, YjdL 
V, 1823, page 884. 



April 12, 1823. 

Sib : Acids, it is well known, have been repeatedly over- 
looked in mineral substances, and hence dubiousness still 
hovers over the constitution of many, although they have 
formed the subjects of analysis to some of the greatest 
modern chemists. 

To be able to dissipate all doubts — ^to ascertain with cer- 
tainty whether an acid does or does not exist, and, if one is 
present, its species, and this with such facility that the trial 
may be indefinitely renewed at pleasure, and made by all, 
so that none need believe but on the testimony of his own 
experiments, is the degree of analytical power which it 
would be desirable to possess. 

So far as I have gone in these respects, I here impart 
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As the carbonates of soda and of potash precipitate all the 
solutions of earths and metals in acids, so do they decom- 
pose all their salts by fusion with them. Fusion with car- 
bonate of soda or potash affords there a general method of 
separating acids from all other matters. 

Lead forms an insoluble compound with all the mineral 
acids except the nitric. It may consequently be imme- 
diately known whether a mineral does or does not contain 
an acid element by the carbonate of soda or potash, with 
which it has been fused after saturation by acetous acid, 
forming or not forming a precipitate with a solution of lead. 

If the production of a precipitate proves the presence of 
an acid, the determination of its species will present no great 
difficulty. 

1. Sulphuric Add. — If the alkali which has received it 
from the mineral is fused on charcoal, and then laid in a 
drop of water placed on silver, a spot of sulphuret of silver 
will be produced, as I have stated on a former occasion.* 
Bright copper will likewise serve for this purpose. 

Fusion in the blue flame will often be sufficient to deoxi- 
date the sulphur. 

It is needless to observe that the alkali used in this trial 
must itself be perfectly free from sulphuric acid. When 
such is not possessed, its place may be supplied by Rochelle 
salt, or by cream of tartar. 

2. Muriatic Acid. — ^I have likewise discovered a test of 
chlorine, and consequently of muriatic acid, of delicacy 
equal to the foregoing. If any matter containing chlorine 
or muriatic acid is laid on silver in a drop of solution of 
yellow sulphate of iron, or of common sulphate of copper, 
a spot of a black chloride of silver, whose colour is inde- 
pendent of light, and which has not been attended to by 
chemists, is produced. The chlorine in a tear, in saliva, 
even in milk, may be thus made evident. When the quan- 
tity of chlorine in a liquor is very small, a bit of sulphate 

* Annals of Philosophy for July, 1820. 
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of copper placed in it on the silver is preferable to a solu- 
tion. To find chlorine in milk, I put some sulphate of 
copper to it, and placed a small piece of bright silver in the 
mixture. 

3. Phosphoric Acid. — The alkali containing it, after satu- 
ration by acetous acid, gives a sulphur-yellow precipitate 
with nitrate of silver, which no other acid does. The pre- 
cipitate obtained with lead crystallizes on the blow-pipe. 
M. Berzelius's elegant method of detecting phosphoric acid 
is universally known. 

4. Boracic Acid. — ^Its presence in carbonate of magnesia, 
and in some other of its compounds, is indicated by the 
green colour they give, during their fusion, to the flame of 
the lamp. 

M. Gay-Lussac has observed that a solution of boracic 
acid in an acid changes the colour of turmeric paper to red, 
like an alkali.* Borax, to which sulphuric acid has been 
put, does so, and the same is of course the case with a bead 
of soda containing boracic acid. 

The most certain test of boracic acid in a soda bead, &c., 
is to add sulphuric acid to it and then spirit of wine, whose 
flame is coloured green, if boracic acid is present. 

5. Arsenical Acid. — Alkali containing it produces a brick- 
red precipitate with nitrate of silver.f 

6. Chromic Add. — Chromate of soda and its solution are 
yellow, and so is the precipitate with lead. That with silver 
is red. 

Chromate of soda or potash fused on a plate of clay leaves 
green oxide of chromium. 

Chromate of lead fused on a plate of clay produces a very 
dark-green mass, which is probably chromate of lead ; with 
an addition of lead, it forms a flne red, or orange glass. 

Lead added to the green oxide left by chromate of soda 

* Annales de Chimie et de Physique, tome xvi. p. 76. 
t Annals of Philosophy^ N. S. vol. iv. p. 127. 
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on the clay plate, dissolves it, and forms an orange-coloured 
glass. 

The green oxide of chromium sometimes acts the part of 
an acid. I have seen a combination of it with oxide of lead 
found in Siberia, in regular hexagonal prisms, having the 
six edges of the terminal face truncated (Haiiy, pi. Ixviii, 
fig* 63) ; melted with lead on the clay plate this would un- 
doubtedly produce the orange glass ; and fused with nitrate 
of potash it would form chromate of potash. 

7. Molybdic Add. — ^If molybdate of soda or potash, or, I 
apprehend, any other iliolybdate, is heated in a drop of sul- 
phuric acid, the mixture becomes of a most beautiful blue 
colour, either immediately, or on cooling. 

The solution of molybdate of soda in sulphuric acid 
affords with martial prussiate of potash, a precipitate of the 
same colour that copper does. Tincture of galls gives with 
this acid solution a green precipitate ; but with an alkaline 
solution of molybdic acid galls produce a fine orange pre- 
cipitate. If an alkali is put to the green precipitate, it 
becomes orange ; and if an acid to the orange precipitate, 
it becomes green. 

8. Tungstic Acid. — K tungstate of soda is heated with 
fiulphuric acid, the granules of precipitated tungstic acid 
become blue, but not the solution ; and the phenomena can- 
not be confounded with those presented by molybdate of 
£oda. Martial prussiate of potash has no effect on this acid 
liquor. 

Tincture of galls put to the solution of tungstate of soda 
in water does not affect it. On the addition of an acid to 
this mixture, a brown precipitate forms. 

If tungstate of soda is heated to dryness with a drop of 
muriatic acid, a yellow mass is left. On extractingthe saline 
matter by water, yellow acid of tungsten remains. It is 
readily soluble in carbonate of soda. If taken wet on the 
blade of a knife, it soon becomes blue. This is made very 
evident by wiping the blade of the knife with a bit of white 
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paper. Possibly a small remainder of muriatic or sulpharie 
acid among it is required for this effect 

9. NUrie Acid. — ^Nitrate of ammonia produces no defla- 
gration when filtering paper, wetted with a solution of it and 
dried, is burned; the salt volatilizing before ignition, most, 
or all, the other nitrates deflagrate. 

If metallic copper is put into the solution of a nitrate, 
sulphuric acid added, and heat applied, the copper dissolves 
with effervescence. 

10. Carbonic Acid. — ^It is to be discovered in the mineral 
itself. The application of heat is, in some cases, required 
to render the effervescence sensible. It has been sometimes 
overlooked in bodies from want of attention to this circum- 
stance. 

11. Silica. — ^A simple and sufficient test of it is the form- 
ation of a jelly, when its combination with soda is put inta 
an acid. 

It has evidently not been intended to enumerate all the 
means by which the presence of each acid in the soda bead 
could be perceived or established. Little has been said be- 
yond what appeared required and sufficient 



Mention has been made above of small plates of clay. 

They are formed by extending a white refractory clay by 
blows with the hammer, between the fold of a piece of 
paper, like gold between skins. The clay and paper, are 
then cut together with scissars into pieces about 4-10th8 of 
an inch long, and 2|-10ths of an inch wide, and hardened 
in the fire in a tobacco-pipe. 

They are very useful additions to the blowpipe apparatus. 
They admit the use of a new test, oxide of lead. They 
show to great advantage the colours of matters melted with 
borax, &c. Quantities of matter too minute to be tried on 
the coal, or on the platina foil, or wire, may be examined 
on them alone, or with fluxes. Copper may be instantly 
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found in gold or silver by fusing the slightest scrapings of 
them with a little lead, &c., &c. 

Cut into very small, very acute triangles, clay aflfords a 
substitute for Saussure's sappare. 



AK IMPROVED METHOD OP MAKDTa COFFEE. 



Prom Thomson's Annals of Philosophy, Vol. XXII ; New Series, Vol. 
yi, 1828, page 80. 



June 4, 1828. 

Sib : From the highly fugacious nature of that part of 
coffee on which its fine flavour depends, a practice has become 
very generally adopted of late years of preparing the liquor 
"by mere percolation. 

This method has not only the great defect of being ex- 
cessively wasteful, but the coffee is likewise apt to be cold. 

Coction and the preservation of the fragrant matter are, 
however, not inconsistent. The union of these advantages 
is attainable by performing the operation in a close vessel. 
To obviate the production of vapour, by which the vessel 
would be ruptured, the boiling temperature must be obtained 
in a water-bath. 

In my experiments I made use of a glass phial closed 
with a cork, at first left loose to allow the exit of the air. 
Cold water was put to the coffee. 

This process is equally applicable to tea. 

Perhaps it may also be employed advantageously in the 
boiling of hops, during which, I understand, that a material 
portion of their aroma is dissipated ; as likewise possibly 
for making certain medical decoctions. 

This way of preparing coffee and tea presents various ad- 
vantages. It is productive of a very considerable economy, 
since by allowing of any continuance of the coction without 
the least injury to the goodness, all the soluble matter may 
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be extracted, and consequently a proportionate less quantity 
of them becomes required. By allowing the coffee to cool 
in the closed vessel, it may be filtered through paper, then 
returned into the closed vessel, and heated again, and thus 
had of the most perfect clearness without any foreign addi- 
tion to it, by which coffee is impaired. The liquors may be 
kept for any length of time at a boiling heat, in private 
&milies, coffee houses, &c., so as to be ready at the very in- 
stant called for. 

It will likewise prove of no small conveniency to travel- 
lers who have neither kettle, nor coffee-pot, nor tea-pot, in 
places where these articles are not to be procured, as a bot- 
tle will supply them. 

In all cases means of economy tend to augment and dif- 
fuse comforts and happiness. They bring within the reach 
of the many what wasteful proceedings confine to the few. 
By diminishing expenditure on one article, they allow of 
some other enjoyment which was before unattainable. A 
reduction on quantity permits indulgence in superior qual- 
ity. In the present instance, the importance of economy is 
particularly great, since it is applied to matters of high 
price, which constitute one of the daily meals of a large 
portion of the population of the earth. 

That in cookery also, the power of subjecting for an 
indefinite duration to a boiling heat, without the slightest 
dependition of volatile matter, will admit of beneficial 
application, is unquestionable. 
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A DISCOVERY OF CHLORIDE OP POTASSIUM IN 
THE EARTH. 



From Thomson's Annals of Philosophy, Vol. XXII ; New Series, YoL 
VI, 1828, page 268. 



Sib : A bed ferruginous mass, containing veins of a white 
crystalline matter, part of a block which was said to have 
been thrown out of Vesuvius during a late eruption, was 
brought to me, with a request that I would tell what it was. 

This red ferruginous rock was a spongy lava, in the sub- 
stance of which was here and there lodged a crystal of 
augite or pyroxene of Haiiy, or of hornblende. 

The white matter filled most of the larger cavities, and 
was more or less disseminated through nearly the whole of 
the mass. 

It had a saline appearance ; a tabular fracture could be 
seen in it with a lens, and in some few places regular cubi- 
cal crystals were discernible. 

I supposed it to be chloride of sodium, or muriate of am- 
monia. 

Heated in a matrass, it decrepitated slightly, and melted, 
but little or nothing sublimed. 

This white matter dissolved entirely in water. Laid on 
silver with sulphate of copper, it produced an intense black 
stain. 

Chloride of barium added to the solution caused only a 
very slight turbidness, due probably to some sulphate of 
lime which is present. 

Tartaric acid occasioned an abundant formation of crys- 
tals of tartar. Chloride of platinum immediately threw 
down a precipitate, and distinct octahedral crystals of the 
same nature afterwards appeared. 

On decomposition by nitric acid, only prismatic crystals 
of nitrate of potash could be perceived. On a second crys- 
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tallization, a few rhombic crystals were discovered; but 
nitrate of potash sometimes presents this form. 

It appears from these experiments, that this white saline 
matter is pure, or nearly pure, chloride of potassium. 

I am inclined to attribute its introduction into the lava to 
sublimation. 

As chloride of potassium is a new species in mineralogy, 
I shall send the specimen to the British Museum. 



A METHOD OF FIXING PARTICLES ON THE 

SAPPARE. 



From Thomson's Annals of Philosophy, Vol. XXII; New Series, YoU 
VI, 1828, page 412. 



October 24, 1828. 

SiE: When the species of minerals are ascertained by 
their physical qualities, they mostly undergo no injury, or 
but a very slight one ; as that attending the determination 
of their hardness, the colour of their powder, their taste, 
&c. This is certainly a material advantage, and would 
highly recommend this method, was it constantly adequate 
to its purpose. That it is not so, however, we have a proof 
in the great errors into which have fallen those best skilled 
in it. Mr. Werner, its principal and most distinguished 
professor, was unable by its means to discover the identity 
of the jargon and the hyacinth ; of the corundum and the 
sapphire ; of his apatite and his spargelstein ; and while he 
thus parted beings, as it were, from themselves, he forced 
others together which had nothing in common. 

The chemical method justly boasts its certainty; but it 
carries destruction with it, and often bestows the knowledge 
of an object only at the expense of its existence. The sole 
remedy which can be opposed to this defect is to reduce the 
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scale of operating ; and thus render the sacrifice which must 
be made as small as it is possible. 

M. de Saussure's* ingenious contrivance for subjecting 
the most minute portions of matters to fire, by fixing them 
on a splinter of sappare, appeared to fulfil the conditions of 
this problem, and to have accomplished all that could be 
desired. It has, however, been scarcely at all employed^ 
owing to the excessive difficulty in general of making the 
particles adhere ; and in consequence the almost unpossessed 
degree of patience required for, and time consumed by^ 
nearly interminable failures. 

That such should be the case could not but be a subject 
of much regret, for besides economy of matter, of time, of 
labour, and the great beauty of deriving knowledge from so 
diminutive a source, and attaining important results with 
such feeble agents; reduction of volume became, in this in- 
stance, productive of increase of power, and thence, of an 
extension of the series of qualities by which substances are 
characterised. 

A slight alteration which I have made in M. de Saus- 
sure's process has removed the objection to it. To water^ 
saliva, gum water, which he employed, the last of which i& 
not sensibly superior to the former, I have substituted a 
mixture of water and refractory clay. 

Small triangles, or slender strips, of baked clay may be 
used in lieu of sappare, which is not at all times to be pro- 
cured ; or a little of the moist clay may be taken up on the 
end of a platina, or other wire, and the object to be tried 
touched with it. This way may be applied to pieces of the 
ordinary size, and supersede the use of the platina tongs. 

But a proceeding which I have only recently adopted ap- 
pears to deserve the preference. Almost the least quantity 
of clay and water is put on the very end of a platina wire^ 
filed flat there. With this, the particle of mineral lying on 
the table can be touched in any part chosen ; for a moment 

* Journal de PhysiquOi par Bozier, tome 45. 
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or two it is dry, and may be taken up, and put into the 
flame, without the clay exploding, as not unoften happens 
when more of it is used. Particles of the least visible mi- 
nuteness may be thus submitted to trial with the utmost 
fecility. The contact of the particle with the wire may, in 
general, be so managed as to be extremely slight, as the 
slenderest point is sufficient to support it. However, when 
the utmost heat possible is desired, a fragment of a less 
conducting matter may, if deemed necessary, be interposed* 

There may be cases in which the presence of the clay is 
objectionable. I conceived that some of the body itself to 
be tried, would on these occasions, supply its place. Flint 
was the least promising of any in this respect. It was se- 
lected for the experiment. With a paste of its powder and 
water, pieces of flint were successfully cemented to flint, 
and some of this paste taken on the end of a wire, served, 
if not quite as well as clay, yet very sufficiently. After sev- 
eral times igniting and quenching in cold water, the reduc- 
tion of very hard matters to subtile powder is attended with 
no difficulty. 

Earth of alum would perhaps be preferable to pipe-clay 
for making the triangles on strips, and for agglutinating 
objects to them. It would even have the advantage over 
sappare of being a simple substance. Some from the Paris 
shops acquired only little solidity in the fire ; but I after- 
wards learned that it had been obtained from alum by fire. 

Since I have been in possession of this means of so effec- 
tually confining the subjects of examination as to be able to 
continue during pleasure to act on them, I have directed 
but little attention to the fusibility of matters. Quartz, 
whose ftision has been called in question by M. Berzelius,* 
has seemed to be quite refractory. On some few occasions 
when it has proved otherwise, the phenomena have neither 
corresponded with M. de Saussure's account, nor been 
always the same, which certainly admits of the ftision being 
attributed to an accidental cause. 

*De I'emploi du Chalumeau, p. lOS. 
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But I have found with much surprise that flint can be 
melted without difficulty ; and even of a considerable bulk. 
Where the heat is most intense, a degree of frothing takes 
place ; where it is less, there is a swelling of parts of the 
surface. The effects wore the same with French and Eng- 
lish flint, with black and with horn-coloured. Does flint, 
like pitchstone, contain bitumen, which, at a certain heat, 
tends to tumefy it ? This might explain the smell from its 
collision, and the oil which Neumann obtained by its distil- 
lation, and to which no credit has been ever given. No 
doubt can, I conceive, be entertained of flint being a vol- 
canic production. On this point I may speak again at a 
future opportunity. 

In using mere water, diamond, anthracite, plumbago, 
were particularly difficult of trial, as any adhesion they had 
contracted with the sappare was quickly destroyed by the 
combustion of their surface, while, as the intention in their 
case is not to subject to great heat, they may be so secured 
in the clay as at least very much to retard their escape. 
Here acting on very minute particles is essential, as when 
large pieces are employed, the effect is too slow to be per- 
ceptible. 

A pleasing way of demonstrating the combustion of 
plumbago, and of even exhibiting the iron in it, is to rub a 
little from the wetted point of a pencil on one of the clay 
plates mentioned in a former paper.* 

In trying diamond it was imagined that its glow contin- 
ued an unusual time after removal from the fire. The pres- 
ent method afforded the means of making a comparison. 
A fragment of diamond, and another of quartz, chosen pur- 
posely of rather a larger size, were fixed near each other in 
the clay; and it was observed that the diamond was most 
luminous while under the action of the flame, and longer 
80 after removal from it. Its being a very slow conductor 
of heat may occasion in part the latter quality. 

♦ AnnaU fop May. 



Digitized by 



Google 



94 WRITINQS OF JAMES 8MITHS0N. 

In the same way the unequal fusibility of two substances 
may probably, on some occasions, be ascertained ; and serve 
from deficiency of a better, as a means of distinction be- 
tween them. 

I am, sir, yours, &c. 

J. Smithson. 



ON SOME COxMPOUNDS OF FLUORINE. 



Prom Thomson's Annals of Philosophy, Vol. XXIII j New Series, Vol. 
VII, 1824, p. 100. 



Janvxiry 2, 1824. 

Sir : When numberless persons are seen, in every direc- 
tion, pursuing a subject with the utmost ardour, it is natu- 
ral to conclude that their labors have accomplished all that 
was within their reach to perform. 

It must, therefore, in mineralogy be supposed, that those 
substances whose abundance has placed them in every hand, 
have been fully scrutinized, and are thoroughly understood ; 
and that if now to extend the boundaries of the science it 
is not indispensable to explore new regions of the earth, 
and procure matters hitherto unpossessed, it is yet only to 
objects the most rare, the most difficult of acquisition, that 
inquiry can be applied with any hope of new results. 

A want of due conviction that the materials of the globe 
and the products of the laboratory are the same, that what 
nature affi)rds spontaneously to men, and what the art of 
the chemist prepares, differ no ways but in the sources from 
whence they are derived, has given to the industry of the 
collector of mineral bodies an erroneous direction. 

What is essential to a knowledge of chemical beings has 
been left in neglect; accidents of small import, often of 
none, have fixed attention — ^have engrossed it ; and a fertile 
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field of discovery has thus remained where otherwise it 
would have been exhausted. 

Fluor spar has decorated mineral cabinets from probably 
the earliest period of their existence ; every tint with which 
chance can paint it; each casual diversity of form and 
Appearance under which it may present itself have been long 
familiar, and its true nature continues a problem; and its 
decomposition by fire was yet to be learned. 

Fluor Spar. 

If a very minute fragment of fiuor spar is fastened by 
means of clay* to the end of a platina wire nearly as fine as 
A hair, which is the size I now employ even with fluxes, it 
will be perceived on the first contact of the fire to melt with 
great facility. As the fusion is prolonged, the fusibility will 
decrease; protuberances will rise over the surface of the 
ball ; it will put on what is designated by the term of the 
cauliflower form ; and finally become entirely refractory. 
On detaching it from the wire, it will prove hollow. This 
little capsula being taken up again by its side, and its edge 
presented to the flame, thin and porous as this edge is, it 
will withstand its utmost violence. 

Such an alteration of qualities proclaims an equal one of 
nature. I had no doubt that the calcium had absorbed oxy- 
gen, and parted with fluorine ; that the mass had ceased to 
be fluor spar, and was become quicklime. On placing it in 
A drop of water my conjecture was confirmed; a solution 
took place by which test papers were altered ; a cremjor calcia 
soon appeared; and on allowing the mixture to become 
spontaneously dry, a white powder remained, which acids 
dissolved with eftervescence. 

That the fluoric element was gone admitted not of doubt 
To pursue it in its escape ; to coerce it, and render it palpa- 
ble to the senses, could not be required to establish the fact 
It may, however, be done. 

* AnnaU for December. 
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The open tube described by M. Berzelius in his valuable 
work on the blowpipe, is adapted to the purpose by an addi- 
tion to it. A small plate of platina foil, or a curved plate 
of baked clay, is introduced a little way into one of its ends ; 
and secured by bringing with the point of the flame the glass 



7^^=^ 



into contact with it. The body to be tried is fixed to this 
plate by means of moist clay; and may then be subjected 
for any time to any degree of heat. 

Thus tried, fluor spar quickly obscured the glass by a thick 
crust of siliceous matter ; and coloured yellow a bit of paper 
tinged with logwood. 

M. Berzelius assigns fernambuc wood for the test of flu- 
oric acid. Bergman says that this wood affords a red infu- 
sion which alkalies turn blue.* None such could be 
procured, but it was found that logwood might be substi- 
tuted for it. The paper tinged with this, like that mentioned 
by M. Berzelius, is made yellow by fluoric acid and oxalic 
acid ; but it did not seem to be so by sulphuric or muriatic 
acids, nor by phosphoric acid. 

Topaz. 

In extremely minute particles, topaz subjected to the fire 
at the end of a very slender wire soon becomes opaque and 
white ; but I perceived no marks of fusion. 

This change is undoubtedly occasioned by the loss of its 
fluoric part. One of the times I was at Berlin, M. Klaproth 
gave me, as his reason for not publishing' the analysis of 
topaz, that in the porcelain furnace it sustained a great loss 
of weight, the cause of which he had not then been able to 
ascertain. 

Topaz ground to impalpable powder, and blended with 
carbonate of lime, melted with ease. Some of this mixture 

♦ Analysis of Mineral Waters. 
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fused on the platina plate at the mouth of the tube, made 
an abundant deposit of silica over its interior surface ; and 
the bit of logwood paper at the end of it had its blue colour 
altered to yellow. 

In the trial in this way of substances of difficult fusion, 
an apparatus of the following construction is more fevoura- 
ble than the one above described. 




a. A bottle cork. 

b\ A slice of the same fixed with three pins. 

c. A wire. 

d. A cylinder of platina foil introduced into the mouth of 
the glass tube, to prevent its being softened and closed by 
the flame. 

e. A platina wire, at the end of which is cemented with 
clay the subject of trial. 

I formerly suggested that topaz might be a compound of 
silicate of alumina, and of fluate of alumina.* I am now 
convinced that no oxygen exists in it ; but that it is a com- 
bination of the fluorides of silicium and aluminum. 

This system produces a considerable alteration in the pro- 
portions of its elements. 

- * Philosophical Transactions for ISll. 
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The mean of the six analyses quoted by M. Haiiy, in the 
second edition of his Mineralogy, is 

Silica . . - 86.0 

Alumina . . - 52.8 

Fluoric acid - - 9.7 

98.0 

Deducting the oxygen from the metals, we have 

Silicium - - - 18.0 

Aluminium ... 27.7 

Fluorine - - - 52.8 

98.0 
Kryolite. 

It has been observed to diminish in fusibility during 
fusion,* and it was in every respect probable, from what had 
been seen with the foregoing bodies, that it would be de- 
composed in the fire. After being kept some time melted, 
it afforded an alkaline solution, which, by exposure to the 
air, became carbonate of soda, effloresced, effervesced with 
nitric acid, and produced crystals of nitrate of soda. 

Fused on the platina plate at the mouth of the tube ; a 
copious deposit of silex collected in the tube ; and the bit 
of logwood paper became very yellow. 

Kryolite heated in sulphuric acid on glass destroyed its 
polish. 



1. These experiments render it highly probable that flu- 
orine will be expelled from every compound of it by the 
agency of fire ; and consequently that we are now in pos- 
session of a general method of discovering its presence in 
bodies. In cases where a matter is infusible, and parts with 
it with great difficulty, as in that of topaz, it may be required 
to reduce it to fine powder, or to act upon it by some ad- 

♦Hauy*8 Mineralogy. 
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mixture with which it melts, for the sake of promoting 
divisioQ and multiplying surfaces. 

Hereby is supplied what may have seemed to be an omis- 
sion in the paper on acids.* Although it was not such, since 
fluorine is not an acid ; and fluoric acid may never occur 
in a mineral substance ; as it can probably exist in combina- 
tion only with ammonia ; all its other supposed compounds 
being doubtless fluorides. 

2. The theory of these decompositions may be acquired 
by experiment; and light obtained on the nature of the 
compounds. 

If fluor spar, for instance, is a combination of oxide of 
calcium and fluoric acid, and this is expelled from the oxide 
merely by the force of fire, the decomposition of it will take 
place in closed vessels without the presence of oxygen or of 
water ; fluoric acid will be obtained ; and the weight of this 
acid and the lime will be equal together to that of the orig- 
inal spar. 

If the spar is metallic calcium and fluorine, and when 
heated in oxygen absorbs this, $tnd parts with fluorine, it is 
fluorine which will be collected in the vessels, and its weight 
and that of the lime will together exceed that of the spar 
by the oxygen of the lime. 

If it is water which is the agent of decomposition, fluoric 
acid will be collected ; but here the excess of weight will 
not only equal the oxygen absorbed by the lime, but also 
the hydrogen which has acidified the fluorine ; and this in- 
creased weight of the fluoric acid will prove that hydrogen 
is an element of it. 

It appears to have been fluoric acid which in the above 
related experiments passed into the tubes ; but the inflam- 
mable matter of the flame would probably have rendered 
emitted fluorine such. It becomes of high importance to 
ascertain whether ignited fluor spar is decomposed by pass- 
ing water over it, and if so what are the products. It is 

* AnnaU for May. 
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notcoQ\r6Qient to my self at preseat to make the experiment r 
I therefore resign it to others. 

How far the difficulty which the action of fluorine on the 
vessels in which it is contained, as opposed to its examina- 
tion, would be obviated by employing vessels of its com- 
pounds, as of fluor spar, or of chloride of silver ; or whether 
it acts on all oxides as it does on silica, experiments have 
not informed me. 

8. The vegetation of matters before the blow-pipe i& 
attributed by a great chemist to a " new state of equilib- 
rium induced by heat between the constituent parts of 
bodies,"* but the phenomena do not accord with the expla- 
nation. 

Was such the cause of the acquired infusibility, it would 
manifest itself through the whole mass as soon as fiision had 
enabled the new arrangement. It is, on the contrary con- 
fined to the surface; the interior portion continues fluid; 
but wherever any of this bursts the shell, and issues forth^ 
it is instantly fixed in immovable solidity ; and when the 
process has attained its final state, a hollow globule remains. 

Why is the change of quality limited to the surface ; how 
has been produced the central cavity ; what has forced away 
the matter which occupied it ? A new element has been 
received from without, one which existed in the matter has 
been parted with in a state of vapour. This double action 
may probably be inferred wherever a matter presents this 
species of vegetation. 

Some metallic bodies, as tin, lead, sulphuretted tin, arsen- 
icatcd nickel, &c., present another species of vegetation, 
caused by the absorption of oxygen, and the production 
over their surface of a matter more bulky than the metal 
from which it is produced, and infusible at the heat to 
which it is exposed. Here no internal void forms. 

The mode of fusion of epidote had led me to suspect the 
existence of fluorine in it; but on trial with the second ap- 

* De PBmploi du Chalumeau, p. 94. 
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paratus, represented above, I could not perceive a trace of 
it. A more accurate observation of its fusion has shown 
me that it does not, as generally supposed, form the cauli- 
flower. It appears to do so only where so large a mass is 
exposed to the fire that but points of its surface are fused in 
Buccession. If a very minute bit is employed, it is clearly 
seen to puff up like borax, stilbite, &c.; and then, like them, 
become less fusible ; from the separation, doubtless, of a 
vapourized element on which its greater fusibility had 
depended. The smallest particle of fluor spar shows no 
Buch inflation. 

We see here three several cases of intumescence in the 
fire: one where a gas is absorbed; one where a gas, or 
vapour, is disengaged ; one where the two effects are con- 
•comitant. 

There may be persons who, measuring the importance of 
the subject by the magnitude of the objects, will cast a 
supercilious look on this discussion; but the particle and 
the planet are subject to the same laws ; and what is learned 
upon the one will be known of the other. 



AN EXAMINATION OF SOME EGYPTIAN 
COLOUES. • 



T'rom Thomson's Annals of Philosophy, Vol, XXIII| New Series, VoL 
VII, 1824, p. 115. 



January 2, 1824. 
Sir: More than commonly incurious must he be who 
would not find delight in stemming the stream of ages : 
returning to times long past, and beholding the then state 



of things and men. 



In the arts of an ancient people much may be seen con- 
<jerning them : the progress they had made in knowledge of 
various kinds ; their habits ; their ideas on many subjects. 
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And products of skill may likewise occur, either wholly- 
unknown to us, or superior to those which now supply them* 

I received from Mr. Curtin, who travelled in Egypt with 
Mr. Belzoni, a small fragment of the tomb of King Psam- 
mis. It was sculptured in basso relievo which were painted. 

The colours were white, red, black and blue. 

I have heard the white of Egyptian paintings extolled for 
its brilliancy and preservation. I found the present to be 
neither lead nor gypsum; but carbonate of lime. Chlo- 
rides of barium caused no turbidness in its solution. An 
entire sarcophagus of arragonite proves that the ancient 
Egyptians were in possession of an abundant store of this- 
matter, remarkable often for its perfect whiteness. Was it 
the material of their white paint ? 

The red was oxide of iron. By heating, it became black,, 
and returned on cooling to its original hue. In a case 
where so much foreign admixture was present, since the 
layer of red was much too thin to allow of its being iso- 
lated, I considered this as a better proof of red oxide of iron 
than obtaining prussian blue. 

The black was pounded wood charcoal. After the car- 
bonate of lime with which it was mixed had been removed 
by an acid, the texture of the larger particles were perfectly 
discernible with a strong lens; and in the fire it burned 
entirely away. 

The blue is what most deserves attention. It was a smalt,., 
or glass powder, so like our own, though a little paler, as to- 
be mistaken for it by judges to whom I showed it ; but ita 
tinging matter was not cobalt, but copper. Melted with 
borax and tin, the red oxide of copper immediately ap- 
peared. 

Many years ago I examined the blue glass with which 
was painted a small figure of Isis, brought to me from 
Egypt by a relation of mine, and found its colouring matter 
to be copper. 

I am informed that a fine blue glass cannot at present be 
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obtained by means of copper. What its advantages would 
be above that from cobalt, it is for artists to decide. 

Intent upon the blue smalt, it unfortunately did not occur 
to me to examine, till I had washed nearly the whole of it 
away to waste, what was the glutinous matter which had 
been so true to its office for no less a period than 8,500 
years ; for the colours were as firm on the stone as they can 
ever have been. 

A small quantity of it recovered fram the water did not 
seem to form a jelly on concentrating its solution ; or to 
produce a precipitate with galls. I imagined its vegetable 
nature ascertained by its ashes restoring the colour of red- 
dened turnsol paper, till I found those of glue do the same. 

The employment of powder of charcoal for a black would 
seem to imply an unacquaintance with lamp-black, and, per- 
haps, with bone black, and that of copper to colour glass 
blue, a deficiency of cobalt. And if the glutinous matter 
should prove, on a future examination, to be vegetable, our 
glue being then possessed may, perhaps, be deemed ques- 
tionable. 



SOME OBSERVATIONS ON MR. PENN^S THEORY 

CONCERNING THE FORMATION OP THE 

KIRKDALE CAVE. 



From Thomson's Annals of Philosophy, 7ol. XXIV ; New Series, Vol. 
VIII, 1824, p. 50. 



June 10, 1824. 
Sir: No observer of the earth can doubt that it has 
undergone very considerable changes. Its strata are every- 
where broken and disordered ; and in many of them are 
enclosed the remains of innumerable beings which onfce 
had life ; and these beings appear to have been strangers to 
the climates in which their remains now exist. 
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In a book held by a large portion of mankind to have 
been written from divine inspiration, an universal deluge is 
recorded. It was natural for the believers in this deluge to 
refer to its action, all, or many, of the phenomena in ques- 
tion ; and the more so as they seemed to find in them a 
corroboration of the event. 

Accordingly, this is what was done, as soon as any desire 
to account for these appearances on the earth became felt. 
The success, however, was not such as to obtain the general 
assent of the learned; and the attempt fell into neglect and 
oblivion. 

Able hands have lately undertaken the revival of this 
system ; Mr. Penn has endeavoured to reconcile it with the 
facts of the Kirkdale Cave, which appeared to be strongly 
inimical to it. 

Acquainted with Mr. Penn's opinions only from the 
"Analysis of the Supplement to the Comparative Estimate " 
in the Journal of the Royal Institution for January, not 
having seen this Supplement itself, the Comparative Esti- 
mate, nor even a review of this in a former number of the 
Journal, and knowing of Mr. Buckland's Beliquix Diluvi- 
ancBj only the account of the Kirkdale Cave published in 
the Philosophical Transactions for 1822, I have hesitated 
long about communicating the present observations, which 
presented themselves during the perusal of the above-men- 
tioned slender abstract. 

I have yielded to a sense of ,the importance of the subject 
in more than one respect, and of the uncertainty when I 
shall acquire ampler information at more voluminous 
sources — ^to a conviction that it is in his knowledge that 
man has found his greatness and his happiness, the high 
superiority which he holds over the other animals who 
inhabit the earth with him, and consequently that no igno- 
rance is probably without loss to him, no error without evil, 
and that it is therefore preferable to urge unwarranted 
doubts, which can only occasion additional light to become 
elicited, than to risk by silence letting a question settle to 
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rest, while any unsupported assumptions are involved in it 

If I rightly apprehend Mr. Penn's ideas, they are these : 

Secondary limestones were originally in a soft state. 

The waters of the deluge while elevated above England, 
deposited on it a layer, or bed, of "a soft and plastic" cal- 
careous matter. 

On their departure from the earth, by flowing away to- 
wards the north, they floated over England the carcases of 
a, number of tropical animals, clustered together into great 
masses. 

These masses became buried in the calcareous mud. 

On the sinking of the waters of the deluge below the 
surface of England, the bed of calcareous mud began to dry, 
and on doing so completely, became the present Kirkdale 
rock. 

The clustered animal bodies enclosed in the calcareous 
paste, by putrifying, evolved a great quantity of gas, which 
forced the limestone paste in all directions from them, and 
thus generated the Cave in which Mr. Buckland found their 
bones. 

Soft State of Secondary Limestones. 

That secondary limestones have been in a state to admit 
foreign bodies into their substance, their existence in it is 
evidence. 

Every shell and stone on the beach tells by its rounded 
form the attrition to which it is subject at each flood and 
ebb of the tide ; and that a subtil powder is abraded from 
it which is collected somewhere. 

From the immense multitudes of marine bodies which 
exist in some of these limestones, from others consisting in 
fact entirely of them, from in general little or nothing but 
calcareous matter being present, it becomes highly probable 
that it is to the calcareous part of marine animals, more or 
less comminuted, that secondary limestones owe their ori- 
gin. 
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Deposition of the Calcareous Mud. 

The waters of the deluge had not, surely, either a dura- 
tion or power, to obtain the matter of this supposed layer 
of mud. 

No shores any longer existing, shells could not be pulver- 
ized by the beat of the wave, for it is not deep under water 
that such destruction is effected ; nor, was it so, would the 
short period of a year have been sufficient to produce the 
material of all the secondary limestones of the earth ? 

To have harrowed up this matter from the depths of the 
ocean, would have required an agitation of the waters^ 
which nothing warrants us in giving to them, which every 
thing denies their having had. 

No hurricanes, no tempestuous winds, no swollen billows, 
are recorded. To drown mankind they were superfluous. 
A wind having arisen at the termination of the calamity 
tells that none existed before; and this wind must have 
been a most gentle one, a very zephyr. A vessel, bulky 
beyond all the effi^rts of imagination to figure, so laden, so 
manned, could not have lived in any agitated sea, least in 
one which out-topped the Alps, and the Andes, all that could 
curb its fury, and mitigate its violence. 

Had the ark not foundered, which is impossible, what yet 
had become of the millions which its sides enclosed ? Few 
had survived to repair the effects of the divine wrath. 

The waters must have been at rest when the ark continued 
stationary for many months on the mountains of Ararat. 

Nor, do the agitations of a sea extend far below its sur- 
face. What navigator has told of the storm in which the 
sea became thick with its own sediments ? 

But had such a deposit been made on our island, it would 
not have continued on it. Standing like a little turret in 
the bosom of the waters, each agitation of them would have 
precipitated part of it down its sides. Their gigantic tides 
must alone have washed it away, and on the rush of their 
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final departure, not a vestige of it could possibly have re- 
mained behind. 

If the waters of the deluge placed a bed of calcareous 
matter on England and Germany, they must have done sa 
over the entire earth. It must have been an universal 
stratum. 

Yet so total was the deficiency of it at Botany Bay, that 
the first settlers, for the very little lime which a few struc- 
tures of immediate necessity required, were compelled,, 
though spare as were the hands, and much as they were 
wanted for other purposes, laboriously and tediously, to col- 
lect shells along the beach. Where a limestone nodule was 
so anxiously sought and could not be found, great strata 
could not be near. 

But the sediment of the deluge waters would not be mere 
calcareous matter. It must have consisted of everything 
which they could receive, suspend, and deposit. 

If over the earth were spread such a layer of mire, Noah 
and the animals could not have landed upon it. Or had 
they not sunk into it and been smothered ; where yet had 
the weak found refuge from the voracious ; where had the 
herbivorous found food ? 

What a time must have elapsed before Noah could culti- 
vate the vine ! Nor is it from such a soil that the wine 
would have intoxicated the holy Patriarch. Had things so 
been. Ham never had offended, nor Canaan incurred the 
fatal curse. 

Sinking of the Bodies into the Mud. 

Supposing, however, such a bed of " soft and plastic *^ 
calcareous matter deposited by the waters on England, the 
immersion of the bodies into it is of no small difficulty. 

Animal bodies bloated with gas from decay, which water 
had " floated on its surface,'* are not easily conceived to 
have displaced a stony powder of a specific gravity of 2.7,. 
and to have fallen below it. 

" Turbulent vortices,'* which are imagined to have lent 
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their aid on the occasion, would have disseminated the 
clustered animals, and dispersed the powdery stratum. 

That the bodies should in every case have descended into 
the calcareous pulp, in one unbroken group ; that in none 
a fragment, even a lock of hair, should have parted from 
the putrid mass, and stopped by the way, cannot certainly 
plead probability in its favour. Yet what cabinet shows 
even the slenderest bone of a water-rat bedded in the solid 
stone ? What limestone stratum has astonished the learned, 
by presenting them, in its substance, with an antediluvian 
hysena's bristles, or lion's mane ? 

Formation of the Cave. 

If the limestone pulp was too thin, the gas would pass 
through it and escape, and the pulp fall back upon the 
bodies ; if too thick, the elastic force of the gas would be 
insufficient to repel it from them. A precise point of indu- 
ration, at which it would at once yield and resist, was indis- 
pensable. This exact condition would but rarely occur; 
would, at least, often not do it, and consequently bodies 
buried in the solid rock must be frequent, if not most so. 

It is incredible that in every case the gas should have 
driven away from the bodies the whole of the mud in con- 
tact with them. Some of the mud must have insinuated 
itself between the several individuals of the cluster, some 
have penetrated by the mouth, by lacerations, into the cavity 
of the bodies, and isolated pieces of rock must now occur 
among the bones, bearing the impression of the parts with 
which they had been in contact ; as at Pompeii, indurated 
ashes presented the cast of a woman's breasts. 

As the parts receded from the bodies, it would carry with 
it some adhering fragments of them — bones, teeth, hair, 
feathers ; and which would now be fixed to the sides and 
roofs of the caves. 

Bodies which had been previously putrefying for twelve 
months in a tropical temperature, would not probably have 
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Still aflforded, after their interment, sufficient gas for the 
supposed purpose. From some experiments, made a great 
number of years ago, on the decay of animal muscle con- 
fined over mercury, I am inclined to believe, that in no 
case, when secluded from oxygen, is any great volume of 
gas evolved by it. Subjected to the imagined pressure, 
would the matters of the gases have been able to expand to 
the elastic form? Would they not rather have assumed 
the fluid one ? 

Under these circumstances, would the muscular part of 
the bodies have entirely disappeared ? Would not some 
portion of it have altered to adipocire ? In such a state 
some of it must at least some times be met with. 

That fish have, in some cases, been inclosed in strata, in- 
vested with all their muscular part, seems indubitable, fi»om 
the presence of the scales ; but they are scattered singly 
through the stratum, and have blown up no caves round 
themselves. 

Indeed, the clustering of the quadrupeds during their 
voyage, appears to be by no means a certain event. If they 
sunk below the surface, they would sink to different levels ; 
borne on the surface, they might assemble together, but no 
adherence would take place between them, and upon the 
slightest impulse they would part again. 

If the bodies were deposited with their integuments, the 
bones must be nearly all of them entire. How should they 
have become broken, enveloped in a soft mass, rendered 
additionally elastic by the gases of a putrefying state, and 
floating on a sea which, high above all land, bore them out 
of the reach of every means of concussion, especially be- 
come shivered as are of those of the cave ? The force 
which could thus destroy the bones, had reduced the mus- 
cular matter to pulp, and the waters had carried it off, and 
the cave had had no efficient cause. 

If the bodies were deposited entire, every bone of each 
must be forth coming, and its complete skeleton admit of 
being mounted. 
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Between " the animal remains discovered buried singly 
in strata of gravel and clay, and those found in multitudi- 
nous masses in the cavities of rocks," there exist the im- 
portant diflferences of the former not being in caves, and of 
the strata in which they occur being fresh-water ones. These 
remains may consequently be supposed those of animals 
washed from heights by inundations, and buried in the 
earthy matter transported with them. 

Nor can the bones of the cave be assimilated to the 
** shells kneaded into the limestone rock of Portland." 
For the comparison to hold, the bones must be " kneaded 
into the limestone rock " as the shells are, and as are the 
bones in the Stunsfield slate, which have been placed in it 
by the sea. 

If the stalactites had been produced by the descent of 
portions of the calcareous pulpy majss yielding to gravity, 
they would, like the stalactites of lava, formed in this way, 
have the texture of the rock. The stalactites of limestone 
fltrata are clusters of crystals, which have generated from 
Bolution in water. 

Induration of the Calcareous Stratum. 

The calcareous paste is supposed by Mr. Penn to have 
petrified by simple drying ; and on this supposition much 
of the hypothesis concerning the formation of the Cave 
reposes. 

Experiments will convince that a paste of calcareous 
powder and water does not dry to marble, but to whitening. 
An indurating faculty must not be attributed to time, it has 
it not. Chalk strata cannot be assigned a less age than the 
rocks of Yorkshire, and they have not dried to stone, nor 
fieem hastening to become such. 

Each particle of powder is a diminutive pebble, and an 
intervening cement is required to connect it with the neigh- 
bouring ones. 

Carbonate of lime dissolved in water by means of an 
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excess of acid is the element of agglutination, which nature 
lias in these cases made use of. The acid solvent exhales 
or becomes saturated, and the neutral salt, ceasing to be 
soluble, crystallizes on the particles of the powder. 

It is thus that the sands of the Calabrian shores are con- 
Bolidated. The sea water loaded with the calcareous salt, 
•carries it into them. It cannot be by drying since they are 
"wetted by every wave ; and sand wetted with ordinary sea 
water and dried is not converted into millstone. The great 
liardness is due to the silicious part. 

I brought a mass of sand from the sea at Dumbarton, in- 
closing a recent razor shell with its epidermis on it, and 
fragments of coal, cemented to stone by carbonate of lime, 
so that the calabrain process takes place on that coast 

In limestones consisting of considerable-sized fragments 
of shells, the sparry cement which connects them is perfectly 
-evident. It is this cement which appears as regular crystals 
where cavities occur in the mass too large to have been filled 
by it. 

Beds of sediment can by this means become rock at the 
dtmost depths of the ocean, and it is in all probability there 
that most of them have done so. The workings of contig- 
uous volcanos have supplied the carbonic acid. 

Oolites have been evidently formed in a sea much loaded 
with dissolved carbonate of lime, and which on the escape 
of the dissolving acid has crystallized round floating parti- 
<5les. When the weight of the grains has become such as 
to occasion their subsidence, they have been cemented to- 
gether, every thing taking place in all respects as in the case 
of the pisolites of Carlsbaden. The Kirkdale rock being 
composed of oolites must have had this origin. 

Such a formation cannot be assigned to the time of the 
<leluge. Besides the violence of bringing within the com- 
pass of a few months, operations whose accomplishment 
seems to have required centuries of centuries, the necessary 
conditions must have been wanting. Ilad not all the vol- 
canos become extinguished, they could not, and in such a 
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time, have poured forth carbonic acid to saturate the im- 
mensity of its waters ; and it is also utterly impossible to 
believe that the beings in the ark, already not a little incon- 
venienced for respiration, could withstand the suffocating^ 
effluvium. 

Coming of the Animals by Sea. 

Of the animals having been tropical ones no testimony is 
offered. The elephant of Siberia being now ascertained ta 
have been a very hairy animal may be supposed to have 
been a northern one, and if there were formerly northern 
elephants, there may have been northern hyaenas and north- 
em tigers. 

If the bodies were brought by water, no reason appears 
why they are, with the exception of a few birds, exclusively 
those of quadrupeds. Reptiles, insects, trees, even fish, for 
all of them must have perished from the mixture of salt 
and fresh water, must have entangled in the clusters. 

As the bodies must have been macerated for about a year 
in the tropical seas, before the retreat of the waters trans- 
ported them towards the north, those of the smaller animals^ 
as the water-rats, must have been so completely decayed as 
to be reduced to the bones solely, which water would not 
float. 

The voyage from the tropics of the balls of album grsecum 
in an entire state, is what will not, under any circumstances, 
be easy to admit ; to suppose it amidst " turbulent vortices, 
by which the framework of the animals was shattered, dis- 
located, fractured within the integuments,'* reduced to splin- 
ters, is utterly impossible. The entire state of the balls of 
album grsecum, and the extremely fractured one of the 
bones, are totally incompatible on Mr. Penn's system. And 
such an ablution would not have left in these balls a trace 
of the triple phosphate. 

But quadrupeds are not the only animals of tropical 
features found in northern latitudes. Every shell in the 
strata, the nautili, the cornu ammones, the belemnites, the 
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anomia, are now as foreign to the surroanding seas, as are 
the others to the land. If one then came from afar, both 
did. 

"What must have been the mass and impetuosity of the 
wave which could buoy a huge oyster, a massive brain stone, 
from the equator to the British Islands, and at an elevation 
to deposit it on Shotover Hill, or at Kings weston ? Such 
waves had tumbled down the mountains of the earth, shiv- 
ered its islands and its continents, and choked up the bed 
of the ocean with their ruins. Surely it is a far less diffi- 
culty to " bring the climate to the exuvise, than the exuvi» 
to the climate.** 

The existence together of the bones of many species does 
not necessitate the conclusion of the animals having been 
associates in the cave. If hyaenas " do not always resort to 
the same den," neither is it probable do other wild beasts. 
A succession of inhabitants is admissible. 

Nor is it required to believe that any of the animals whose 
bones were found in the cave died there. If hysenas col- 
lect bones round their dens, it must be allowed not very 
improbable that they sometimes, often even, carry them a 
little further. Alarmed by the roar of a more mighty de- 
vourer, or even by that of one of equal strength, it seems 
natural for them to retreat with their spoil to their last 
refuge. Why, but to be able to do this, do they bring them 
near their dens ? 

The smallness of the cave's mouth, admitting it to have 
been always what it now is, would indeed oppose the idea 
of elephants having walked into it, but no entire skeleton 
requires the admission of their having done this; and hyse- 
nas who feed on putrid carcases, may have found no diffi- 
culty in parceling such ; or they may have collected " the 
Bushman's harvest," or the bones may have been carried 
into the cave by animals more powerful than hyaenas. 

K animals as ravenous of bones as hysenas are said to be 
did not, in any hour of dearth, devour those of the water- 
rats, it may be because those became tenants of the cave 



Digitized by 



Google 



114 WRITINGS OF JAMES SMITHSON. 

only when the water had expelled the hysenas. It is alike 
improbable that animals of such contrary habits should 
dwell together, and that hysenas should carry so diminutive 
a prey as a water-rat, to their den to devour it. 

The small quantity of the album graecum can afford no 
argument against the animals who produced it having lived 
in the cave. So brittle a substance could not last long under 
the trample of numerous animals of such bulk. The water 
which subsequently entered the cave may have destroyed a 
part. The existence of any is a strong circumstance in 
favour of the supposition of their having lived in the cave, 
and such as it would scarcely have dared to hope for, in its 
support. 

If bones of quadrupeds are found inclosed in no rocks 
but limestone ones, which it may, however, require more 
extended observation to establish, the reason may be, that 
in no other rocks are caverns, in which wild beasts can take 
shelter, so common. These are likewise the only rocks in 
which the formation of stalactite would close the openings, 
and preserve the bones through a long course of ages, and 
so as to have reached our times, from the decay and all the 
accidents to which in an open cave they would be exposed. 

Of the Deluge. 

Should every argument which has been adduced to estab- 
lish that the animals were not brought from remote regions 
by water, that they lived and died in the countries in which 
their remains now lie, have appeared insufficient for the 
purpose, yet, that it is not to the Mosaical flood that their 
existence, where they now are, is to be referred, two great 
facts appear to place beyond controversy. 

One is the total absence in the fossil world of all human 
remains of every vestige of man himself and of his arts. 

The magnitude of the chastisement, the order of nature 
subverted to produce it, proclaim the multitudes of the 
criminal. Human bodies by millions must then have cov- 
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€red the waters ; they must have formed a material part, if 
not the principal one, of every group, and human bones be 
now consequently met with everywhere blended with those 
of animals. 

Objects of human industry and skill must likewise con- 
tinudly occur among the bones. Of tlie miserable victims 
of the disaster numbers would be clothed, and have on their 
persons articles of the most imperishable materials ; and 
the dog would retain his collar, the horse his bit and har- 
ness, the ox his yoke. To men who wrought iron and 
bronze, who manufactured harps and organs, these things 
must have been familiar. 

But more ; embalmed within the substance of the dilu- 
vian mud, entire cities, with their monuments, with a great 
part of their inhabitants, with an infinity of things to their 
use, would remain. Every limestone quarry should daily 
present us with some of these most precious of all antiqui- 
ties, before which those of Italy and Egypt would shrink to 
nothing. 

How greatly must we regret that this is not the case, that 
we must relinquish the delightful hope of some day finding 
in the body of a calcareous mountain, the city of Enoch 
built by Cain, at the very origin of the world, with what 
awful sentiments had not present generations contemplated 
objects which once had been looked upon by eyes which 
had seen the divinity ! 

The other great fact which forcibly militates against the 
diluvian hypothesis is, that the fossil animals are not those 
which existed at the time of the deluge. The diluvian 
species must have been the same as the present. The mul- 
tifarious wonders of the ark had for sole object their pres- 
ervation ; while of the fossil kinds, not perhaps one, or 
quadruped, or bird, or fish, or shell, or insect, or plant, is 
now alive. 

" Amazing proofs of inundations at high levels " are 
appealed to. Had they being, of the deluge they could at 
most speak but to their existence ; on its influence in the 
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contested cases, they would be silent ; but it appears that 
this stupendous prodigy, 

" Like the baseless fabric of a vision, 
Left not a wreck behind." 

Of the occurrence of marine depositions at great altitudes,, 
the elevation of the stratum by volcanic eflforts, furnishes a 
far more easy solution than the elevation of the sea, as it 
refers the phenomenon to a natural cause, and does not 
require the immediate interposition of the divine hand; 
and the ruptured state and erect position of the strata on 
all these occasions, testify strongly in favour of the simpler 
supposition. 

To^ collate the revered volume with the great book of 
nature, and show in their agreement one author to both, 
was an undertaking worthy of the union of piety and 
science. If the result has not been what was anticipated ^ 
if we look in vain over tlie face of our globe for those 
mighty impressions of an universal deluge, which reason 
tells us that it must have produced and left behind itself, to- 
some cause as out of the natural course of things aa was 
that event, must this doubtless be attributed. 

By his entering into a covenant with man and brute ani- 
mals, and having for ever " set his bow in the cloud,'* as a 
token that the direful scene should never be renewed, the 
Creator appears to have repined at the severity of his 
justice. 

The spectacle of a desolated world,— of fertility laid 
waste,— of the painful works of industry and genius over- 
thrown,— of infantine innocence involved in indiscriminate 
misery with the hardened oflfender,^-of brute nature whose 
want of reason precluded it from the possibility of all 
offence, made share in the forfeit of human depravity, may 
be supposed to have touched his heart. 

Under the impression of these paternal feelings, to oblit- 
erate every trace of the dreadful scourge, remove every 
remnant of the frightful havoc, seem the natural effects of 
his benevolence and power. As a lesson to the races which 
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were to issue from the loins of the few who had been 
spared, — races which were to be wicked indeed as those 
which had preceded them, but which were promised exemp- 
tion from a like punishment, to have preserved any memento 
of them would have been useless. 

To a miracle then which swept away all that could recall 
that day of death when " the windows of heaven were 
opened" upon mankind, must we refer what no natural 
means are adequate to explain. 



A LETTER FROM DR. BLACK DESORIBnTG A 
VERY SENSIBLE BALANCE. 



From Thomson's Annals of Philosophy, Yol. XXYI ; New Series, YoL 
X, 1825, page 62. 



Edinburgh, September 18, 1790. 
Dbab Sib : I had the pleasure to receive your letter of 
the 9th. The apparatus I use for weighing small globules 
of metals, or the like, is as follows : A thin piece of fir 
wood not thicker than a shilling, and a foot long, -^ of an 
inch broad in the middle, and ^ at each end; is divided by 
transverse lines into 20 parts ; that is, 10 parts on each side 
of the middle. These are the principal divisions, and each 
of them is subdivided into halves and quarters. Across 
the middle is fixed one of the smallest needles I could pro- 
cure to serve as an axis, and it is fixed in its place by means 
of a little sealing wax. The numeration of the divisions is 
from the middle to each end of the beam. The fulcrum is 
a bit of plate brass, the middle of which lies flat on my 
table when I use the balance, and the two ends are bent up 
to a right angle so as to stand upright. These two ends 
are ground at the same time on a flat hone, that the extreme 
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sur&ces of them may bo in tho samo plane ; and their dis- 
tance is sach that the needle when laid across them rests od 
them at a small distance from the sides of the beam. Thej 
rise above the surface of the table only one and a half or 
two-tenths of an inch, so that the beam is very limited ia 
its play. 



|jg_^g__<r__r_g^g^^_ # s_ JLAj^ B s 4 s 6 7 a B ml 

The weights I use are one globule of gold, which weigh* 
one grain ; and two or three others which weigh one-tenth 
of a grain each ; and also a number of small rings of fine 
brass wire made in the manner first mentioned by Mr. 
Lewis, by appending a weight to the wire, and coiling it 
with the tension of that weight round a thicker brass wire 
in a close spiral, after which the extremity of the spiral 
being tied hard with waxed thread, I put the covered wire 
in a vice, and applying a sharp knife which is struck with 
a hammer, I cut through a great number of the coils at one 
stroke, and find them as exactly equal to one another as can 
be desired. Those I use happen to bo the l-30th part of a 
grain each, or 300 of them weigh 10 grains ; but 1 have 
others much lighter. 

You will perceive that by means of these weights placed 
on difterent parts of the beam, I can learn the weight of 
any little mass from one grain or a little more to the ttott 
of a grain. For if the thing to be weighed weighs one 
grain, it will, when placed on one extremity of the beam,, 
counterpoise the large gold weight at the other extremity^ 
If it weighs half a grain, it will counterpoise the heavy gold 
weight placed at 5. If it weigh -j^ of a grain, you must 
place the heavy gold weight at 5, and one of the lighter 
ones at the extremity to counterpoise it ; and if it weighs 
only 1, or 2, or 3, or 4-lOOths of a grain, it will be counter- 
poised by one of the small gold weights placed at the first,. 
or second, or third, or fourth division. If on the contrary 
it weigh one grain and a fraction, it will be counterpoised 
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by the heavy gold weight at the extremity, and one or more 
of the lighter ones placed in some other part of the beam. 

This beam has served me hitherto for every purpose ; but 
had I occasion for a more delicate one, I could make it 
easily by taking a much thinner and lighter slip of wood, 
and grinding the needle to give it an edge. It would also 
be easy to make it carry small scales of paper for particular 
purposes. 

We have no chemical news. I am employed in examin- 
ing the Iceland waters, but have been often interrupted. I 
never heard before of the quartz-like crystals of barytes 
agrata, nor of the sand and new earth from New Holland. 
Indistinct reports of new metals have reached us, but no 
particulars. Some further account of these things from 
you will, therefore, be very agreeable. Dr. Hutton joins 
me in compliments, and wishing you all good things ; and I 
am, Dear Sir, 

Your faithful humble servant, 

Joseph Black* 



Note by Mr. Smithson. — The rings mentioned above have 
the defect of their weight being entirely accidental ; and 
consequently most times very inconvenient fractions of the 
grain. I have found that a preferable method is to ascertain 
the weight of a certain length of wire, and then take the 
length of it which corresponds to the weight wanted. If 
fine wire is employed, a set of small weights may be thus 
made with great accuracy and ease. Inconvenience from 
the length of the wire in the higher weights is obviated by 
rolling it round a cylindrical body to a ring, and twisting 
this to a cord. 

This little balance is a very valuable addition to the blow- 
pipe apparatus, as it enables the determination of quantities 
in the experiments with that instrument, which was an un- 
hoped-for accession to its powers. 

Dr. Black mentioned to me its having been used by an 
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assayer in Cornwall, to whom he had made it known ; and I 
have since heard, from another person, of an assayer in that 
county, who, finding the assays he was employed to make, 
cost him more in fuel than he was paid for them, had con- 
trived means of making them at the blowpipe on one grain 
of matter. I presume him to have been the same Dr. Black 
had spoken of. 
London, May 12, 1825. 



A METHOD OF FIXING CRAYON COLOURS. 



From Thomson'a Annala of Philosophy, Vol. XXVI ; New Series, Vol. X, 

1826, page 286. 



London, August 23, 1825. 

Gentlemen : Wishing to transport a crayon portrait to a 
distance for the sake of the likeness, but without the frame 
and glass, which were bulky and heavy, I applied to a man 
from whom I expected information for a method of fixing 
the colours. He had heard of milk being spread with a 
brush over them, but I really did not conceive this process 
of sufficient promise to be disposed to make trial of it. 

I had myself read of fixing crayon colours by sprinkling 
solution of isinglass from a brush upon fhem, but to this 
too, I apprehended the objections of tediousness, of dirty 
opwation, and perhaps of incomplete result. 

On thinking on the subject, the first idea which presented 
itself to me was that of gum-water applied to the back of 
the picture ; but as it was drawn on sized blue paper, pasted 
on canvass, there seemed little prospect of this fluid pene- 
trating. But an oil would do so, and a drying one would 
accomplish my object. I applied drying oil diluted with 
spirit of turpentine ; after a day or two when this was grown 
dry, I spread a coat of the mixture over the front of the 
picture, and my crayon drawing became an oil painting. 
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NOTES: 

AND ADDENDA TO TITLES. 



Page 29: 

In a critical notice of Davy's Elements of Chemical Philosophy in the 
Quarterly Review for 1812, the writer speaking of recent advances in 
chemistry, and especially in the establishment and extension of the law of 
•definite proportions, remarks : << for these facts the science is principally 
indebted after Mr. Higgins, to Dalton, Gkiy Lussac, Smithson, and WoUas- 
ton." Quarterly Review, 1812, vol. viii, p. 77. 

Page 84: On the composition of the compound sulphuret from Huel Boys, 
and an account of its crystals— otherwise called Bournonite. 

Page 42 : On the Composition of Zeolite. 

This article was translated by Smithson himself into Prench, and pub- 
lished under the title " Memoire sur la Composition de la Zeolite," in the 
Journal de Physique, de Chimie, et d'Hist. Nat., etc. Paris, 1814, vol. 
izxix, pp. 144-149. 

Page 47 : On a substance from the Elm Tree, called Ulmin. 

This article (translated by M. Vogel) was published under the title " Ex- 
periences sur I'Ulmine,'' in the Journal de Physique, de Chimie et d'Histoire 
Naturelle. Paris, 1814, vol. Ixxviii, pp. 811-815. 

Page 65 : On a native compound of sulphuret of lead and arsenic. — Binnit 
of Naumann. 

Page 68 : Thomson's Annals of Philosophy October, 1821, vol. ii, New 
Series, pp. 291-292. Contains comments by Charles Kdnig, 
on Smithson 's article on "Pibrous Metallic Copper." 

Page 71 : An account of a native combination of sulphate of barium and 
fluoride of calcium. 

Das von Smithson als Flussbaryt aufgefuhrte Mineral aus Derbyshire ist 
wohl nur ein sehr inniges G^menge von Pluorit und Baryt. (Naumann, 
Min. 9th edit., p. 261, Ann. 8.) 
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A MEMOIR ON THE SCIENTIFIC CHARACTER AND RE- 
SEARCHES OF JAMES SMITHSON, ESQ., F.R.S., . 

By Walter R. Johnson, 

Corresponding Secretary of the Academy of Natural Sciences of Phila- 
delphia, Member of the National Institute, &c. 

Utad brfore the National Jrutitute, Wathington, D. C, April 6, 1844.* 



PRELIMINARY NOTE. 

In the many notices of Mr. Smithson's hequest, and plans for estahlish- 
ing an institution on its basis, which have either officially or otherwise been 
brought before the public, no succinct account has, so far as the writer's 
recollection serves, been offered of the scientific pursuits of Mr. Smithson 
himself, — a very material omission, it is conceived, — and one which could 
not fail to encourage, or at least excuse, the multiplication of schemes, for 
carrying out the provisions of his will. A knowledge of the habits, pur- 
suits and feelings of the testator, on the contrary, may relieve us from un- 
certainty in the interpretation of his language, and the application of his 
bequest. 



If the gratitude of posterity attaches to the memory of 
successful warriors who enlarge the boundaries of a nation's 
physical domain, much more is it due to him who opens the 
fields of knowledge, invites ardent votaries to their cultiva- 
tion, and thus promotes that nation's happiness, glory, and 
prosperity. 

Under whatever form of government, in whatever social 
condition, the man of practical benevolence seeks to give 
his benefactions the character of intellectual blessings; 
whether, like Bridgewater, he aspires with lofty aim to un- 
ravel the designs of creation, explain the final causes of 
physical laws, and impress by written treatises, the lessons 
of eternal truth on the matured understandings of men ; 
whether, with the acute, discriminating and practical Girard, 
he content himself with the humbler but not less honorable 
office, of rescuing from ignorance, vice and degradation, the 
homeless and friendless orphan ; whether, with Franklin, he 
found a -library; with Maclure endow an academy for re- 
searches in natural science; or, with Smithson, seek to 
stimulate into activity the spirit of philosophical research ; 

• Philadelphia, Barret & Joues, Printers, 83 Carter's alley, 1844. 
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to " increase *' by deepeniag the sources, and " diffuse " by 
multiplying the channels of knowledge ; in each and all of 
these cases, the universal sentiment of mankind awards a 

frateful recognition to the intellectual, moral, social bene- 
ictor. 

But when, in addition to other circumstances of the bene- 
fection, the author has selected for the exercise of his benev- 
olent spirit, not a small circle of votaries of science in a 
region where the avenues to knowledge are sedulously 
guarded, but, a great nation, which has made equal rights 
the basis of its social system, and virtue and intelligence the 
supports of all its institutions, it is evident that a higher 
meed of praise, and a deeper feeling of gratitude should 
spring from the breast of every lover of liberty and of 
truth- 
Having made our country the recipient of his bene&c- 
tion ; having given us the inheritance of his fame as well as 
of his fortune, Smithson may justly claim from this side of 
the Atlantic the tribute of a recognition of his merits, a due 
appreciation of his own labors, m those paths to which he 
has invited the scientific efforts of our citizens — efforts on 
which he has, virtually, and it is to be hoped, not ineffectually j 
invoked the fostering care of this nation's government. 

Let one instance in our countrj^ suffice — let not a second 
be exhibited, of that shameful violation of trusts, solemnly 
assumed, which seeks, in the indulgence of personal vanitv, 
in the execution of splendid schemes of architecture, utterly 
incongruous to their purpose, or in the search after inappli- 
cable, far-fetched plans of organization, to find a substitute 
for the simple directions of a man of plain common sense. 
On the basis of his labors alone, the true votary of science 
is willing to rest his credit with mankind, and his fame with 
future generations. He can look with indifference on the 
artificial distinctions which fashion, and the greedy love of 
notoriety, conspire to throw or to draw around pretension 
and mediocrity. As he deals with the great truths of 
nature, and not with the changeful humors of man ; as he 
investigates and promulgates laws, not subject to repeal ; 
announces resultSy not of bargains and compromises, but of 
the eternal fitness and congruity of parts in creation, he ex- 
periences none of the feverish anxiety about adverse inter- 
ests, that may one day undo his works, which often accom- 
panies the labors of men in other walks of intellectual effort. 
In the view of such a man, the accidents of birth, of for- 
tune, of local habitation, and conventional rank in the 
artificial organization of society, all sink into insignificance 
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l3y the side of a single truth of nature. If he have con- 
tributed his mite to the " increase " of knowledge ; if he 
Lave diffused that knowledge for the benefit of man ; and^ 
above all, if he have applied it to the useful, or even to the 
ornamental purposes of life, he has laid not his family, not 
his country, but the world of mankind under a lasting 
obligation. 

As with societies, so with individuals occupying them- 
selves with scientific pursuits, the estimation in which they 
must be held, will ever depend on the amount, but especially 
upon the quality of new published truths which they dis- 
seminate. Hence we look primarily to the published works 
of a scientific man for the evidences of what he has done 
for science. 

They whose recollections of scientific works go back to 
the first years of the present century, will have no diflSiculty 
in judging how far the principle just stated will rank 
James Smlthson among the working scientific men of his 
time. The transactions of the Royal Society of London, 
and the scientific journals of the day, will, without reference 
to other evidence, place us in a condition to solve this ques- 
tion. 

But we are fortunatelv not left to these alone. In his 
written journals, scientific notes, and more elaborate manu- 
script papers on a §reat variety of topics, connected with 
his tours of observation, and with his studies in numerous 
departments, we witness the workings of a mind ever 
active in its endeavors to elicit from the volume of nature 
truths worthy to fix the attention of all intelligent beings. 
Let us first recur to his printed works. 

1. In the Philosophical Transactions, vol. 93, is a paper 
<m the Qhemical Analysis of some Galantines. Read November 
18, 1802. 

In this paper the author describes calamine — 1, from 
Bleyburg in Carinthia; 2, from Somersetshire; 8, from 
Derbyshire ; and 4, electrical calamine. 

In this essay the author remarks that " Chemistry is yet 
so new a science; what we know of it bears so small a pro- 
portion to what we are ignorant of; our knowledge in every 
department of it is so incomplete, consisting so entirely of 
isolated points, thinly scattered, like lurid specks on a vast 
field of darkness, that no researches can be undertaken 
without producing some facts leading to consequences 
which extend beyond the boundaries of their immediate 
object" 



Digitized by 



Google 



126 BiEMOIR ON THE SCIENTIFIC CHARACTER 

The Abbe Haiiy had advanced the opinion that calamines 
were all of one species, and all mere oxides or " calces " of 
zinc, containing no carbonic acid, and that their effervescence 
with acids was due to an accidental admixture of carbonate 
of lime. Smithson^s analyses completely overthrew this 
opinion, and established these minerals in the rank of true 
carbonates. 

His remarks on the action of the ores of zinc before the 
blow-pipe, evince much discernment in relation to the 
effects there observed. 

*< The exhalation of these calamines at the blow-pipe, and the flowers 
which they diffuse round them on the coal, are probably not to be attributed 
to a direct volatilization of them. It is more probable that they are the 
consequence of the disozidation of the zinc calx, by the coal, and the in- 
flammable matter of the flame, its sublimation in a metallic state, and 
instantaneous recalcination. And this alternate reduction and combustion 
may explain the peculiar phosphoric appearance by calces of zinc at the 
blow-pipe." 

" The apparent sublimation of the common flowers of zinc at the instant 
of their production, though totally unsublimable afterwards, is certainly, 
likewise, but a deceptions appearance. The reguline zinc, vaporized by 
the heat, rises from tne crucible, as a metallic gas, and is, while in this state, 
converted to calx (oxide.) The flame which attended the process is a proof 
of it. 

** The fibrous form of the flowers of zinc is owing to a crystallization of 
the calx while in mechanical suspension in the air, like that which takes 
place with camphor when, after having been sometime inflamed, it is blown 
out." 

As incidental to this inquiry on calamines, he introduces 
a remark of great interest in connection with the subject of 
crystallization— a subject, which, when applied to a partic- 
ular body of the highest interest 'io the arts, (I refer to 
wrought iron,) has of late awakened great attention both 
among practical and scientific inquirers; and which has 
been invested with a deep tragic interest by a recent la- 
mentable occurrence in our own community : 

*< A moment's reflection," says Smithson, <* must evince how injudicious 
is the common opinion of crystallization requiring a state of dissolution in 
the matter, since it must be evident that while solution subsists, as long as 
a quantity of fluid admitting of it is present, no crystallization can take 
place. The only requisite for this operation is-a freedom of motion in the 
masses which tend to unite, which allows them to yield to the impulse 
which propels them together, and to obey that sort of polarity which oc- 
casions them to present to each other the parts adapted to mutual union. 

*' No state so completely aflbrds these conditions as that of mechanical 
suspension in a fluid, whose density is relatively, to their size, such as to 
oppose a resistance to their descent in it, and to occasion their mutual attract 
tion to become a power superior to their force of gravitation. 

" It is in these circumstances that the atoms of matter find themselves, 
when, on the separation from them of the portion of fluid by which they 
were dissolved, they were abandoned in a aisengaged state in the bosom of 
a solution, and hence it is in saturated solutions sustaining evaporation, or 
equivalent cooling, and free from any perturbing motion, that regular crys- 
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tallization is usually effected. But those who are familiar with chemical 
operations, know the sort of agglutination which happens between the par- 
ticles of subsided and very fine precipitates, occasioning them, on a second 
diffusion through the fluid, to settle again much more quickly than before, 
and which is certainly a crystallization, but under circumstances very un- 
favorable to its perfect performance." 

The recent discovery of the reduction of wrought-iron 
from a fibrous to a granular state by a mechanical percus- 
sion, especially at a certain elevated temperature, is a case 
strongly illustrative of the views of Smithson on this ab- 
struse and difficult subject. 

In the same paper (on the calamines) he has attempted to 
show a simple definite relation to exist between the constit- 
uents of this material. 

In attestation of the value of these observations by Smith- 
Bon, we may cite Gregory Watt's paper on the basalts pub- 
lished in the following year, (1803 :) 

** It has been most Justly remarked by Mr. Smithson, that solution, far 
from being necessary to crystallization, effectually prevents its commence- 
ment; for, while solution subsists, crystallization cannot take place. It 
may remain a question, whether previous solution be essential as a prepara- 
tory means of obtaining by subsequent evaporation, the small parts of 
todies disengaged so that they may unite to form regular crystals. If by 
solution be only meant that simple action of heat or water which merely 
counteracts the force of aggregation, and relieves the molecules from their 
bond of union with each other, it certainly is a requisite ; but if by solution 
be meant that action of affinities by which not only the force of aggrega- 
tion is overcome, but the combinations which constitute the molecules are 
•destroyed, it obviously is not only unnecessary, but prejudicial to the crys- 
tallization ; as a new set of molecules must be formed, by a new combina- 
tion of the elementary particles, before the formation of regular bodies can 
take place. The suspension of the molecules ready to crystallize may be 
correctly said to be merely mechanical. Though the mechanical action of 
trituration can never be expected to resolve even the most divisible body 
into its molecules, because the fractures will be at least as frequently across 
the natural joints as in their direction; yet, even by this rude method, 
«ome perfect molecules may be disengaged ; for we find that water, passing 
over large surfaces of silicious sand, finds some molecules of silex in the 
state proper for aggregation, and even for crystallization. Mechanical sus- 
pension in a fluid medium of such density that the crystalline polarity may 
be enabled to counteract the power of gravity, is with justice considered by 
Mr. Smithson the only requisite for the formation of crystals. 

** The particles of bodies apparently solid must be capable of Eome inter- 
nal motion enabling them to arrange themselves according to polarity, 
while they are still solid and fixed as far as they have reference to the ordi- 
nary characters of fluidity." 

The mode of examining calamines, adopted by Smithson, 
was to subject them to heat, in order to expel water and 
carbonic acid, and then to dissolve the residue in sulphuric 
acid, drying the white vitriol thus produced, and estimating 
the weight of oxide by that of anhydrous sulphate. This 
estimation of a metallic oxide in its' state of a dry sulphate, 
-enables the chemist to avoid two or three operose and 
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troublesome processes, including filtration, washing and ig- 
niting, which ordinarily consume much time, labor, and 
minute attention. 

As the result of his careful inquiry into the truth of the 
position assumed, it appears, by Haiiy, without a suiiicient 
examination, Smithson makes the following statement at the 
conclusion of his paper : 

" No calamine has yet occurred to me which was* a real uncombined calx 
of zinc. If such, as a native product, should ever be met with in an^ of 
the still unexplored parts of the earth, or exist among the unscrutinized 
possessions of any cabinet, it will easily be known by producing a quantity 
of arid vitriol (anhydrous sulphate) of zinc, exactly double of its own 
weight ; while the hydrate of zinc, should it be found single or uncombined 
with carbonate, will yield 1.5 times the weight of this arid salt.'' 

2. In the Phil. Transactions, vol. 96, p. 267, 1806, is an 
" Account of a discovery of Native Minium^^ in a letter from 
James Smithson, Esq., F. R. S., to the Right Hon. Sir Joseph 
Banks, K B., P. R. S. Read April 24, 1806. 

This letter is dated at Cassel, in Hesse, March 2d, 1806. 
He states that he has found minium native in the earth — the 
gangue, compact carbonate of zinc — ^with a flaky, crystalline 
appearance. He gives, in the course of his remarks, the 
chemical reactions and modes of testing employed to detect 
its nature. 

" This native minium," he remarks, << seems to be produced by the decay 
of a galena, which I suspect to be itself a secondary production from the 
metallization of the white carbonate of lead by hepatic gas. This is par- 
ticularly evident in a specimen of this ore, in one part of which is a cluster 
of large crystals. Having broken one of these it proved to be converted 
into minium to a considerable thickness, while itn centre is still galena." 

I may remark, in confirmation, that the mineral veins of 
iron, copper, lead, and silver of the United States, afford 
abundant evidences of the production of " secondary " 
ores, — such as hydrated peroxides of iron, from the argilla- 
ceous carbonates, the protoxide and peroxide, and carbonate 
of copper, from the yellow sulphuret ; the carbonate of lead 
with its protoxide and peroxide, from galena ; this last be- 
ing the reverse of the order of change conjectured by 
Smithson. In the silver mines of North Carolina, now 
worked with considerable activity, the metallic silver is at 
the outcrop of the veins found mixed with carbonate of 
lead and of copper, phosphate of lead, with other materials 
much disintegrated, and offering great facilities for their 
extraction, while at greater depths, below the reach of at- 
mospheric and other surface influences, the body of ore 
comes to be almost altogether a mass of galena intermixed 
with metallic silver. 
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3. In the Phil. Trans, vol. xcviii., p. 55, (1808,) is a paper 
by Mr. Smithson, " On the composition of the compound suU 
phuretfrom Huel Boys and an account of its crystals^'' p. 8, 1 
plate. Read January 28, 1808. In this paper the com- 
pound sulphuret of lead, antimony, and copper is described 
with an account of its chemical properties, and theoretical 
views of the manner in which proximate elements like these 
co-exist. . He states his belief that all combination is binary, 
that no substance whatever has more than two proximate or 
true elements. He makes the mineral to consist of — 

Sulphuret of lead - - 49.7 

Sulphuret of antimony - - 29.6 

Sulphuret of copper - - 20.7 

100. 
He gives a figure representing the forms of the crystals 
and the angles formed by the several faces with each other. 
In Tilloch's Magazine, vol. xxix., for 1808, in an account 
of the proceedings of the Royal Society, we have the fol- 
lowing remarks relative to this paper : " December 24, 
1807. A paper by Mr. Smithson, on quadruple and binary 
compounds, particularly the sulphurets was read. The 
author seemed to doubt the propriety of the distinction, or 
rather the existence of quadruple compounds; believed 
that only two substances could enter as elements in the 
composition of one body, and contended that in cases of 
quadruple compounds a new and very different substance 
was formed, which had very little relation to the radical or 
elementary principles, of which it was believed to be com- 
posed. This opinion he supported by reference to the sul- 
5 burets of lead, galena, and of antimony, and to the facts 
eveloped by crystallography. In the latter science, he 
took occasion to correct and confirm some remarks of his 
in the Transactions for 1804, on different crystals, which he 
acknowledged have not hitherto been found in nature. 

4. In the Phil. Trans, vol. ci., p. 171, for 1811, is a paper 
" On the composition of Zeolite^'^ read Feb. 7. 1811. 

In the commencement of this paper the author recoffnizes 
the principle that mineral bodies are native chemical com- 
pounds, and that it is only by chemical means that their 
species can be ascertained with any degree of certainty. 
He found the Zeolite to contain, 

Silica - - - 49.0 

Alumina - - - 27.0 

Soda . - - 17.0 

"Ice'' . - . 09.5 
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He calls it a " hydrated silicate of alumina and soda." 
In relation to this paper on Zeolites, the foUowinff notice is 
contained in Tilloch's Philosophical Magazine, vol. xxxvii., 
from January to June, 1811, (p. 152,) under the head of the 
" Proceedings of the Royal Society : " 

" February 7th, Mr. Smithson's paper on Zeolite was read. This in- 

fenious mineralogist having received some specimens of this mineral from 
[any himself^ and labelled by his own hand, he deemed it a favorable 
opportunity of ascertaining if there were any chemical difference between 
the mesotype of the French crystal lographer, and zeolith of Klaproth, as 
he had previously discovered the existence of soda in all the specimens of 
zeolite, which are found in these kingdoms, as well as those in Germany. 
M. Yauquelin analyzed several specimens of zeolite, without discovering 
any traces of soda, but Mr. Smithson discovered alkali even in the mezo- 
type sent him by M. Hauy, and in every other specimen of zeolite in his 
possession. From this circumstance he is inclined to prefer the original 
name of zeolite as given to this mineral by its discoverer Gronsted, to that 
of mezotype, as given it by Hauy, and considers the distinction between 
mezotype and natrolith as unsupported by chemical analysis.'' 

5. In the Phil. Trans, vol. ciii. (1813,) p. 256, to 262, is a 

Saper " On a saline substance from Mount Vesuvius.*^ Read 
uly 8, 1818. 

This paper gives a chemical quantitive analysis of a com- 
pound sulphate of potash. 

Sulphate of potash - - 71.4 

Sulphate of soda - - 18.6 

Muriate of soda - - 04.6 

Muriate of ammonia^ 

Muriate of copper > - - 05.4 

Muriate of iron j 

100.0 
In the commencement of the paper are some very interest- 
ing general views relative to the connection of volcanoes 
with the theory of geology. One remark is worthy of 
citation : 

*< In support of the igneous origin here attributed to the primitive strata, 
I will observe that not only no crystal imbedded in them, such as quartz, 
garnet, tourmaline, Ac,, has ever been seen enclosing drops of water, bat 
that none of the materials of these strata contain water in any state.'' * 

6. In the Phil. Transactions, vol. ciii. p. 64, (1818,) is a 
paper " On a substance from the Mm TreCy called Ulmine.'* 
Kead December 10, 1812. 

This paper eives an account, 1st. Of ulmine received 
from Sicily ; 2a. Of English ulmine ; and 3. Of the sap of 
the elm tree. 

* In confirmation of this statement see a late paper by Professor Lewi^ 
C. Beck, entitled •* Views concerning igneous action," in Silliman's Jour- 
nal, vol. xlvi., page 337, April, 1844. 
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The experiments were made to determine the properties 
and composition of the substance. 

7. In the Transaction of the Royal Society, vol. cviii., 
for 1818, p. 110, are " A few facts relative to the coloring mat- 
ters of some vegetables,'^ Read December 18, 1817. 

The vegetables particularly examined and described in 
this paper are : 

a Turnsol, (litmus,) 

6 The violet. 

c Sugarloaf paper. 

d Black mulberry. 

e The common poppy. 

/ Sap green, and 

g Some animal greens. 
The above paper is chiefly an account of experiments 
made for the purpose of testing the chemical characters ot 
the coloring materials of the different substances — an ex- 
ceedingly interesting branch of inquiry in organic chemis- 
try — scarcely much advanced at this day beyond the point 
at which Mr. Smithson left it. 

From the period of 1818, Mr. Smithson appears to have 
ceased his contributions to the Transactions of the Royal 
Society. After this time we find his name most frequently 
occurring in the Annals of Philosophy, a work too well 
known to require any remarks upon its scientific character. 

8. In this periodical, vol. xiv., 1819, is a letter from Mr. 
Smithson, dated Paris, May 22, 1819, relative to " plombe 
gomme," in which he claims the discovery of the composi- 
tion of that substance for his " illustrious and unfortunate 
friend, and indeed distant relative the late Smithson Ten- 
nant,'* who he asserts had ascertained that it was a combi- 
nation of oxide of lead, alumina and water. 

He describes the ore, its reactions and modes of reduction. 
The alumine was detected by the usual test of igniting, wet- 
ting the whitened mass with nitrate of cobalt, and again 
igniting producing a blue color. 

It decrepitated when heated in a glass tube over a candle, 
and deposited water in the upper part of the tube, thus 
proving it to be a hydrate. 

9. In the Annals, same vol., page 96, is another letter 
dated Paris, May 19, 1819, (three days before the preced- 
ing,) in which he describes a native svlphuret of lead and 
arsenic^ found in Upper Valais, in Switzerland, in a granose 
compound of carbonate of lime and magnesia. 
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He gives the native characters of the ore, its reactions 
before the blow-pipe and the action of reagents upon it, 
particularly of a delicate test of the presence of siJphur, 
which consisted in placing a minute portion of an insoluble 
sulphate of baryta formed by treating its solution with 
chloride of baryum on a verj small bit of charcoal, heating 
it strongly, then dipping it m a drop of water on polished 
silver, giving to the latter a deep black stain. 

Mr. Smithson conducted his researches on a minute scale. 
The above trials were made with particles little more than 
visible; the results, however, sufficiently established the 
nature of the constituent parts. The proportions were nec- 
essarily left for inquiries on another scale. 

The two preceding subjects are honorably noticed in a 
historical sketch of improvements in physical science dur- 
ing the year 1819, contained in the 16th vol. of the Annals, 
(1820,) p. 100. 

10. In the same vol. (xvi.) of the Annals, are contained 
two letters to Dr. Thomson, one dated Paris, March 17th, 
the other March 24th, 1820. 

The former contains a " View of the probable causes which 
produce fibrous metallic copper ^ found both in the ores of coppery 
and in the slag of copper fumaces.^^ Mr. Smithson conceives 
these fibres to be produced by squeezing metallic copper in 
a state of fusion into or through pores of the glass, while 
the latter is cooling and contracting. 

11. The latter communication contains An account of a 
native combination of sulphuret of barium and fluoride of cal- 
cium. This substance was found in Derbyshire, in close 
proximity with sulphuret of lead. 

He describes with great minuteness the reaction of this 
substance with tests, and infers that it consists of — 

Sulp. of Barium, - - - 51.5 

Fluoride of Calcium , - - - 48. 5 

12. In the Annals, vol. xvii., p. 271, is a letter from Mr. 
Smithson, dated February 17, 1821, in which he describes 
capillary metallic Unforced through the pores of cast iron. 

13. In the Annals for August, 1822, vol. xx., p. 127, is an 
article (Art. v.) On the detection of very minute quantities ofar- 
senic and mercury. 

In this publication he refers to his paper in the Annals 
for Auffust, 1819, relative to the compound sulphuret of 
lead ana arsenic. 
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« If arsenic, or any of its compounds, is fused with tbo nitrate of potash, 
arseniate of potash is produced, of which the solution affords a brick red 
precipitate, with nitrate of silver. 

** In cases where any sensible portion of the potash of the nitre has be- 
•come free, it must be saturated with acetous acid, and the saline mixture 
dried and redissolved in water. 

** So small is the quantity of arsenic required for this mode of trial, that 
it drop of a solution of oxide of arsenic in water, which at a heat of 64.5 
deg., Fahr., contains not above ^ of oxide of arsenic, put to nitrate of 
potash, in the platina spoon, and fused, affords a considerable quantity of 
arseniate of silver. Hence, whence no solid particles of oxide of arsenic 
<san be obtained, the presence of it may be established by infusing in water 
the matter which contains it. 

" The degree in which this test is sensible is readily determined. 

" With 6 2 grains of silver he obtained 6.4 grains of arseniate of silver ; 
but 0.66 grains of silver was recovered from the liquors, so that the arsen- 
iate had been furnished by 4.65 grains of silver. In a second trial, 7.7 
grains, of which only 6.8 grains precipitated, yielded 9.5 grains of arseniate. 
The mean is 140.17 from 100 silver." 

Before the invention of the method of subliming a rinff 
of arsenic in a glass tube, and that more recently employed 
by Marsh, of converting it, by means of hydrogen, into ar- 
fieniuretted hydrogen, the method of Smithson was among 
the most delicate in use, and, as a means of obtaining col- 
lateral evidence of the presence of arsenic, it still continues 
to be employed. 

With respect to mercury, he remarks : 

** All the oxides and saline compounds of mercury laid in a drop of ma- 
rine acid, on gold, with a bit of tin, quickly amalgamate the ^old. 

** A particle of the corrosive sublimate, or a drop of a solution of it may 
be thus tried. The addition of marine acid is not, required in this case. 
•Quantities of mercury may be rendered evident in this way which could 
not be 60 by any other means." 

This test for mercury, it may be remarked, still keeps its 
place among the best evidences of the presence of that 
metal. 

** This method will exhibit the mercury in cinnabar. It must be pre- 
viously boiled with sulphuric acid, in the platina spoon, to convert it into 
sulphate." 

** Cinnabar heated in a solution of potash, on gold, amalgamates it." 
** A most minute quantity of metallic mercury may be discovered, in a 
powder, by placing it in nitric acid, on gold, drying, and adding muriatic 
Acid and tin." 

14. In the same volume (xx.) is, at page 863, a letter to 
the editor of the Annals, On some improvements on lampSy 
particularly referring to the form of the wicks^ the employment 
of wax as their fuel, and the mode of extinguishing them, 
by putting sound wax to the wicks, and then blowing out 
the flame. 

** It is to be regretted," remarks the author, " that those who cultivate 
«icience, frequently withhold improvements in their apparatus and processes, 
from which they themselves derive advantage, owing to their not deem- 



Digitized by 



Google 



184 MEMOIR ON THE SCIENTIFIC CHARACTER 

ing them of sufficient magnitude for publication. When the sole view is 
to further a pursuit of whose importance to mankind a conviction exists, 
all that can be so, should be imparted, however small may appear the merit 
which attaches to it." 

On the fuel for chemical lamps, he remarks : 

" Oil is a disap:reeable combustible for small experimental purposes, and 
more especially when lamps are to be carried in travelling. I have there- 
fore substituted wax for it. I employ a wax lamp for the blow-pipe." 

15. In the 2l8t volume of the Annals, p. 840, is a short 
article, (Art. 11.) "On the crystalline form ofice^^^ dated March 
14, 1823. 

After referring to several contradictory statements, he 
remarks : 

** Hail is always crystals of ice, more or less regular. When they are 
sufficiently so to allow their form to be ascertained, and which is generally 
the case, it is constantly, as far as I have observed, that of two hexagonal 
pyramids, joined base to base, similar to that of the crystals of oxide of 
silicium, (or quartz,) and of sulphate of potassium. One of the pyramids 
18 truncated^ which leads to the idea that ice becomes electrified on a varia- 
tion of its temperature, like the tourmaline, silicate of zinc, &c." 

"The two pyramids appeared to form, by their junction, an angle of 
about 80°. 

** Snow prepents, in fact, the same form as hail, but imperfect. Its flakes 
are skeletons of crystals, having the greatest analogy to certain crystals of 
alum, white sulphuret of iron, &c., whose faces are wanting, and which 
consist of edges only." 

16. In the same volume of the Annals, (xxi.) p. 859, is a 
short paper on a Means of discriminating between the sulphates 
of barium and strontium. It is dated April 2d, 1828. 

Mr. S. states that when these earths are in a soluble state, 
(in acids,) the easier process is to put a particle into a drop 
of marine acid, on a plate of glass, and to let the solution 
crystallize spontaneously. 

The crystals of choride of barium, in rectangular eight- 
sided plates, are immediately distinguishable from the 
fibrous crystals of the chloride of strontium. 

Another method is suggested, that of blending the min- 
eral in fine powder, with chloride of barium, and fusing 
the mixture, putting the mass into spirits of wine, and 
infiaming it while heated, over a lamp, the flame is red if 
any strontium is present. 

17. In the same volume of the Annals, at p. 384, is a 
paper On the discovery of acids in mineral substances^ dated 
April 12, 1823. This paper gives specific directions in re- 
gard to — 1, Sulphuric; 2, Muriatic; 3, Phosphoric; 4, Bo- 
racic; 5, Arsenic; 6, Chromic; 7, Molybdic; 8, Tungstic; 
9, Nitric ; 10, Carbonic ; 11, Silicic acids. 

18. In the 22d volume, p. 258, of the Annals of Philoso- 
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pliy, is a short paper On the discovery of chloride of potassium 
in the earth. 

This discovery resulted from an examination of a red 
feruginous mass, containing veins of white crystalline mat- 
ter, part of a block said to have been thrown from Vesu- 
vius. 

It was a spongy lava, with sparse crystals of augite, pyr- 
oxene, or hornblende, the white crystalline matter was 
wholly soluble in water, and when laid on silver with 
sulphate of copper, gave an intense black stain. 

The potash was detected by chloride of platinum and by 
tartaric acid. 

When decomposed by nitric acid, nitrate of potassa was 
the solid obtained by crystallization. 

19. At the 30th page of the same volume (xxii.) of the 
Annals of Philosophy, is a short tract "On the improved 
method of making coffee.^^ 

The object is to preserve the aroma of the coffee during 
the coction, which Mr. Smithson effected in a phial closed 
with a cork, left loose at first, to allow the escape of air, 
and afterwards closed tight, and kept immersed in boiling 
water until the process was concluded. It may, when 
cooled, be filtered, without losing the aroma, and then re- 
turned to the close vessel to be re-heated. 

" In all cases means of economy tend to augment and diffuse comfort and 
happinesF. They bring within the reach of the many, what wasteful pro- 
ceeding confines to the few. By diminishing expenditure on one article, 
they allow of some other enjoyment which was before unattainable. A 
reduction in quantity permits an indulgence in superior quality. In the 
present instance the importance of economy is particularly great, since it 
IS applied to matters of high price, which constitute one of the daily meals 
of a large portion of the population of the earth. 

" That in cookery also, the power of subjecting for an indefinite dura- 
tion, to a boiling heat, without the slightest dependiture of volatile matter 
will admit of a beneficial application, is unquestionable.'' 

20. In the same volume of the Annals, (xxii.,) p. 412, is 
a paper, by Mr. Smithson, On a method of fixing particles upon 
the sappare, (cyanite,) dated October 24, 1823. 

He refers to the uncertainty of physical qualities to deter- 
mine*the species of minerals. Werner was unable, by this 
means, to discover the identity of the jargon, (zircon,) and 
the hyacinth; of the corundum and the sapphire; of his 
apatite and his spargelstein, and " while he thus parted be- 
ings from themselves, as it were, he forced others together, 
which had nothing in common." 

Hence, Smithson infers the necessity of chemical analy- 
sis; and, to avoid waste, the practice of analyzing on a 
very small scale. 
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To fix the particles of minerals on a sappare, in order to 
subject them to high temperature, Mr. Smithson employed 
water with gum, as used by Saussure, who invented the 
method, but he added refractory clay. The particle of 
mineral was then made to adhere to this clay, a small por- 
tion of it being for this purpose taken upon the end of a 
flattened platina wire. 

21. In the 23d volume of the Annals, (p. 100,) we find a 
paper, by Mr. Smithson, dated, January 2d, 1824," On some 
compounds of fluorine." 

In this, be makes the apposite and just remark : that, '* a want of dae 
conviction that the materials of the globe, and the products of the labora- 
tory are the same, that what nature affords spontaneously to men, and 
what the art of the chemist prepares, differ in no ways but in the sources 
from whence they are derived, has given to the industry of the collector 
of mineral bodies, an erroneous direction." 

<* What is essential to a knowledge of chemical beings, has been left in 
neglect ; accidents of small import, often of none, have fixed attention — 
have engrossed it— and a fertile field of discovery has thus remained Mn- 
exploredf where, otherwise, it would have been exhausted.'' 

His method of illustrating the character of fluor spar, 
was by fixing with clay a small piece, on a bit of platinum 
foil, and holding the latter on a clay support, in the end of 
a bit of glass tube, and thus subjecting it to the action of 
the blow-pipe. 

The topaz was also assayed, and gave out fluorine or 
fluoric acid. Smithson expresses his conviction that topaz 
is a compound of fluate of silicium and fluate of alumina.* 

He also examined kryolite, which had been observed to 
diminish in fusibility during fusion. 

The result of his experiments were : 1st. That fluorides 

^ are in general decomposable by heat, and hence, that " we 

now have a method of discovering the presence of fluorine." 

2d. The theory of these decompositions may be obtained 

by experiment. 

Referring to the minute blow-pipe experiments with 
which his results had been obtained, he significantly re- 
marks : 

'* There may be persons, who, measuring the importance of the subject 
by ther magnitude of the object, will cast a supercilious look on this discus- 
sion ; but the particle and the planet are subject to the same laws, and what 
is learned upon the one will be known of the other." 

22. In the same volume (xxiii.) of the Annals, p. 115, is 
a short paper of the same date, (January 2, 1824,) containing 
An account of an examination of some Egyptian colors. 

* At this day he would probably have substituted the terms fluoride of ^iHc^m 
and fluwide of aluminum. 
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** More than commonly incurious must he be, who would not find delight 
in stemming the stream of ages, returning to times long past, and behold- 
ing the then existing state of things and of men. 

*' In the arts of an ancient people, much may be seen concerning them, 
the progress they had made in knowledge of various kinds, their habits 
and their ideas on various subjects. Products of skill may likewise occur, 
•either wholly unknown tons, or superior to those which now supply them." 

He received from Mr. Curtin, who traveled in Egypt, 
with Belzoni, a small fragment of the tomb of King Psam- 
mis. 

it was sculptured in basso relievo and painted, the colors 
being white, red, black and blue. The white was found to 
be carbonate of lime; the red, oxide of iron; the black, 
pounded wood charcoal, the texture of the larger particles 
being perfectly discernible with a lens, after dissolving out 
the other coloring matters. The blue was a smalt of glass 
powder, its tinging matter, however, was not cobalt, but 
copper. Melted with borax and tin, the red oxide of copper 
immediately appeared. 

28. In the 24th volume of the Annals, p. 50, is a paper 
of ten pages, bearing date June 10, 1824, and containing 
Some observations on Mr. Penn^s theory concerning the formation 
of the Kirkdale cave. 

The writer whose work Smithson criticises, had attempted 
to account for the bones by referring them to the period of 
" the Deluge.^' This opinion Mr. Smithson very successfully 
combats. A confutation is, however, hardly needed by 
geologists in our day. It is not therefore deemed necessary 
to follow the writer through the steps of his reasoning. 

24. In the 25th volume of the Annals, is a letter from Dr. 
Black, to Mr. Smithson, describing his delicate balance for 
weighing minute quantities of metals, and other results of 
analysis, consisting ,of a thin bit of fir, with a fine cambric 
needle for an axis, and an upturned bit of brass for a sup- 
port. To this apparatus Mr. Smithson suggested some im- 
provement in the formation of the weights. 

There is much reason to suppose that the foregoing list of 
twenty-four papers, does not embrace all the published 
works of Mr. Smithson. The numerous lists of loci or 
topics, evidently designed to form the heads of essays or 
treatises, either found disconnected, or united with loose 
notes, on each topic, or wrought out into formal essays, of 
which several are found among his manuscripts, afford 
ground for believing that he was a contributor to some of 
the literary productions of the day; but as such pieces 
generally appear anonymously, it is not easy to ascertain 
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the precise object for which these numerous tracts were 
composed. 

It appears from all which has been cited, from the pub- 
lished works of Smithson, that his was not the character of 
a mere amateur of science. He was an active and industri- 
ous laborer in the most interesting and important branch 
of research — mineral chemistry. 

A contemporary of Davy, and of WoUaston, and a cor- 
respondent of Black, Banks, Thomson, and a host of other 
names renowned in the annals of science, it is evident that 
his labors had to undergo the scrutiny of those who could 
easily have detected errors, had any of a serious character 
been committed. 

His was a capacity by no means contemptible, for the 
operations and expedients of the laboratory. He felt the 
importance of every help afforded by a simplification of 
methods and means of research, and the use of minute 
quantities, and accurate determinations in conducting his 
inquiries. Many of those " lurid spots in the vast field of 
darkness,'' of which he spoke so feelingly, have, since his 
days of activity, expanded into broad sheets of light. 
Chemistry has assunSed its rank among the exact sciences. 
Methods and instruments of analysis, unknown to the age 
of Smithson, have come into familiar use among chemists. 
These may have rendered less available for the present pur- 
poses of science, than they otherwise might have been, a 
?ortion of the analysis and other researches of our author, 
'he same may, however, be said of nearly every other 
writer of his day. 

Having dwelt so long on the published papers of Mr. 
Smithson, it will be practicable to give but a brief account 
of his unpublished memoirs and other writings. These 
are comprised in about two hundred manuscripts, besides 
numberless scraps and miscellaneous notes of a cyclopedical 
character. Many of these are connected with general sub- 
jects of history — the arts — language — rural pursuits — ^gar- 
dening — the construction of buildings, and kindred topics, 
such as are likely to occupy the thoughts and to constitute 
the reading of a gentleman of extensive acquirements and 
liberal views, derived from a long and intimate acquaintance 
with the world. 

In a pretty copious mass of notes on the subject of habita- 
tiansy for example, the materials are discussed under the 
several heads of situation, exposure, exterior, and interior 
arrangements, materials for their construction ; contents of 
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rooms, fiirniture, pictures, statuary, and other objects of 
taste. 

In a tract upon knowledge, he takes occasion to remark,. 
that men may consider themselves as having four sources 
of knowledge : 1st. Observing. 2d. Eeasonin.^. 3d. In- 
formation. 4th. Conjecture. It is evident that in his own 
acquirements in knowledge, he followed this order of pro- 
ceding, and did not,. as many have done, both before and 
since his time, begin with conjecturing, proceed next, to ask 
information as to the opinions of others, receiving, as sounds 
all those^ which tally with the conjecture^ and rejecting tha 
rest, and end with attempting to reason themselves into a 
belief that this mass of crude fantasies constitutes philoso- 
phy. Smithson began the process of acquisition by observ- 
ing. For this purpose he made a number of tours or scien- 
tific journeys, taking, as opportunity offered, careful obser- 
vations of all interesting facts. 

It was in 1784, (now sixty years since,) that, in company^ 
with Mr. Thornton, Monsieur Faujas De St. Fond, the cele- 
brated French philosopher, and the Count Andrioni, he 
made one of these tours, through New Castle, Edinburg,. 
Glasgow, Dunbarton, Tarbet, Inverary, Oban, Arross, Tur- 
tusk, and the island of Staffa. In all these places observa- 
tions on the evidences of geological structure, on the min- 
eral contents of rocks, on the superposition of beds, on the- 
methods of mining, smelting ores, and conducting manu- 
fistcturing processes, were made with all the minutenees- 
which the arrangements of the journey could permit. 

The period of two generations of men elapsed since the 
journey to Fingal's cave was undertaken, has seen a vast- 
accession of strength to that ruling passion which now^ 
sends forth the votaries of geology of all countries, with 
hammer and knapsack, to explore alike the desert and the 
fertile field, to indulge in the luxury of toilsome wander- 
ings, soiled apparel, hard lodgings, and scanty fare. 

The hardships and privations of such expeditions were^ 
at that day, not so often encountered as at present, because 
the expeditions themselves were seldom undertaken. Stilly- 
it would, even in our own time, be thought a very respect- 
able piece of hardihood and scientific self-denial, to en- 
counter such risks and privations as are here and there 
jotted down in Smithson's journal, in relation to this visit 
to the island of Staffa. 

The party had arrived at a house on the coast of Mull^ 
opposite the island. The journal proceeds : 



Digitized by 



Google 



140 MEMOIB OK THB SOIBNTIFIC CHABAOTBB 

** Mr,. Turtusk got me a separate boat, — set off about half-past eleven 
o'clock in the morning, on Friday, the 24th of September, for 8taffa. 
Some wind, the sea a little rough, — wind increased, sea ran very high, — 
rowed round some part of the island, but found it impossible to go l^fore 
FingaPs cave, — was obliged to return, — landed on Staffa with difficulty, — 
sailors press to go off again immediately, — am unwilling to depart without 
having thoroughly examined the island. Besolve to stay all night. Mr. 
Maclaire stays with me ; the other party which was there had already come 
to the very same determination,— all crammed into one bad hut, though 
nine of ourselves, besides the family ; — supped upon eggs, potatoes, and 
milk, — lay upon hay, in a kind of barn." (The party, be it remembered, 
embraced two English gentlemen, one French savan, one Italian count.) 
"26th. Got up early, sea ran very high, wind extremely strong — no. boat 
could put off. Breakfasted on boiled potatoes and milk ; dined upon the 
same ; only got a few very bad fish ; supped on potatoes and milk ; — lay in 
the barn, firmly expecting to stay there for a week, without even bread." 

" Sunday, the 26th. The man of the island came at five or six o'clock in 
the morning, to tell us that the wind was dropped, and that it was a good 
day. Set off in the small boat, which took water so fast that my servant 
was obliged to bail constantly — the sail, an old plaid — the ropes, old gar- 
ters." 

With this unpromising outfit, however, the party, at 
length, once more, reach terra firma^ 

On the 29th, the tourists are at Oban, where a little cir- 
cumstance is noted, which significantly marks the zeal and 
activity of the collector of minerals and fossils, and the 
light in which that devotion to geology is sometimes viewed 
by the unscientific part of the community : 

'* September 29. This day packed up my fossils in a barrel, and paid 2s. 
6(2. for their going by water to Edinburg. Mr. Stevenson charged half a 
crown a night for my rooms, because I had brought * stoma and dirtf* as he 
said, into it.'' 

A month later we find him at Northwich : 

(« October 28. Went to visit one of the salt mines, in which they told me 
there were two kinds of salt. They let me down in a bucket, in which I 
only put one foot, and I had a miner with me. I think the first shaft was 
about thirty yards, at the bottom of which was a pool of water, but on one 
side there was a horizontal opening, from which sunk a second shaft, which 
went to the bottom of the pit, and a man let us down in a bucket smaller 
than the first." 

In these trivial incidents we may note the character of an 
enthusiast in pursuit of his favorite objects ; a man not to 
be turned aside by the fear of a little personal inconvenience 
from the attainment of his ends. In his tours on the con- 
tinent, of which, one was made from Geneva to Italy, 
through Tyrol, in 1792 ; one through certain parts of Ger- 
many, in 1805 ; another in 1808, anq a third from Berlin to 
Hamburg, in 1809, are found many interesting remarks on 
the physical features, geology, and climate of the districts 
of country through which he passed. 

What has now been presented, may perhaps enable us to 
judge of the animus which impelled Smithson to found an 
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institution " for the increase and diffusion of knowledge 
among men." 

It may at least enable us to decide whether it was any 
nndue assumption on his part, to constitute himself a patron 
of science. Those who look at the matter in the humble 
light of a mere pecuniary transaction, will, readily enough, 
answer the question. They will say " every man has a right 
to do what he will with his own." 

But the inquiry is one of far higher import, it addresses 
itself to men of science. Had Smithson the qualificaiiona 
which should authorize and require us to defer to his judgment^ 
were he now living ^ in regard to the specific objects of an institu- 
Oon^ founded in the broad and comprehensive terms employed in 
his vnll ? To this, I think, there can be but one answer. 
If anybody has a right to direct how institutions of science 
should be founded and conducted, it is they, who have in- 
ured their own hands to the work, who have taken the 
laboring oar, and won, by its use, an honorable distinc- 
tion. Such a man, we have seen, was James Smithson. 

A single question more. — What would have been the 
purposes of an institution founded by Smithson in his life- 
time? 

To this, his lifetime is a sufficient answer. 

Researches to " increase " positive knowledge, and publi- 
cations to "diffuse" and make that knowledge available 
to mankind — such were the ^eat objects of his own con- 
stant, praiseworthy, and laborious efforts.* 



*Tho Smithson fund in possession of the Government of the United 
States, now amounts (April 10, 1844) to $700,000, of which the interest ia 
^2,000 pep annum. Two years' interest are said to bo unpaid. (?) 
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ON THE WORKS AND CHARACTER OF JAMES 

SMITHSON. 



By J. R. McD. Irbt * 



It is the characteristic of modern biography that it seeks 
to know the personalities of men. It has ceased altogether 
to be a mere chronology. It attempts to introduce to us its 
subjects as we would have known them in actual life and to 
make them the people of our inward world. 

Who that has known the splendid benefits derived from 
Smithson's great foundation has not felt a desire to know 
more nearly him from whom the gift proceeded ? Who has 
not been impressed with his persevering philanthropy, when, 
failing to accomplish his object through the Royal Society 
•of Great Britain, he turned his face to the New "World and 
laid up his name in the new order of things and men? 
Who has not discerned in this the spirit of a real benefactor 
•of mankmd, and not that of a vain builder of his own monu- 
ment. It is my pleasant task to show something of his 
way, his work, and his thought. 

Smithson's actual additions to knowledge are not great, 
but they are distinct. It was his misfortune to work at two 
sciences, chemistry and mineralogy, which were yet in their 
infancy, and at a third, geology, which, though pregnant to 
the birth, was still unborn, in a true sense. In the dark 
beginnings of things, when both ideas and methods are im- 
perfect, it is seldom that the bewildered gropings of men 
become valued heirlooms to posterity. 

We could wish Smithson's name to have been coupled 
with some great discovery, or with the apprehension of 
some far-reaching law that would have formed a worthy in- 
scription for the portal of his institution. Though this be 
not (gratified, we shall find that he appreciated the great 
problems before him and attempted their solution; that he 
knocked earnestly and worthily at the portal of great knowl- 
•edge, and that although it was denied him to be the first to 
■enter into the greater chambers, he was, nevertheless, no 
unworthy seeker. When we have caught the utterances of 

* Prepared at the request of the Institution, Septemher, 1878. 
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his writings we shall learn that his mind was tuned to 
great things. 

The greater part of Smithson's work was in analytical 
chemistry. He discovered several tests, the most important 
of which is the hlow-pipe test for sulphur hy reducing its 
compounds on charcoal with carbonate of sodium, and ob- 
serying the stain on silver when the fused mass is laid upon 
it in a drop of water (p. 66). In the paper " On the Detec- 
tion of very Minute Quantities of Arsenic and Mercury,*' 
(p. 75,) two very good tests for these elements are given, 
especially that for the first : 

'* If arsenic, or any of ita compounds, is fused with nitrate of potash, 
arseniate of potash is produced, of which the solution affords a brick-red 
precipitate with nitrate of silver." 

The paper on page 82 gives a systematic course for distin- 
guishing the mineral acids. On page 82 a flame-test is 
^ven for strontium, which is perhaps the earliest applica- 
tion of colored flames in analytical chemistry. In the 
paper, page 94, "On some Compounds of Fluorine,** the 
method of detecting this element is described, and a very 
neat form of apparatus given. The latter is peculiarly con- 
venient in that the etching of glass and the change of color 
of logwood paper may be simultaneously observed. 

A glance through his papers will show how much of hi& 
work was actual analysis. Owing to the great improve- 
ments in analytical chemistry since his day, his quantitative 
results are of little value to us. This is not true, though, 
of the qualitative work. The composition of the so-called 
Tabasheer (hydrous silica), of the Eeyptian colors, the pres- 
ence of some carbonate in certain calamines, as well as other 
of his results, have a permanent value. We are apt to 
overlook them because they are become so obvious and ele- 
mentary. 

Connected with and occasioned by certain of his analyses 
are some considerations on the laws of the chemical compo- 
sition of bodies. These, though erroneous, are the greatest 
of his scientific attempts. They are found on page 27, 
" Observations ** appended to the paper on calamines. 
These were published in 1802. A further development of 
his views is found in the paper, page 34, " On the Compo- 
sition of a Compound Sulphuret from Huel Boys,** pub- 
lished in 1808. His idea was that the weights of the prox- 
imate constituents of any complex compound bore a simple 
relation to one another. His experiments lead him to infer 
that sulphate of zinc is composed of equal weights of ZnO 
and SO^. This, though very nearly, is not accurately true ; so 
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nearly that the analytical chemistry of that day was power- 
less to detect the difference. His analyses of the Mendip 
Hill calamine seemed to show (and did show as nearly as 
they showed the truth) that it was composed of— 

Carbonic acid — J 

Calx of zinc f 

He thought to have found further confirmation of his 
views in the analysis of the compound sulphuret from Huel 
Boys. It must be borne in mind that these attempts were 
anterior to the publication of Dalton's theory, (his Chemical 
Philosophy^ appeared in 1808.) The second of the above 
mentioned papers was also in 1808, but in the very begin- 
ning of the year. He seems to have been absent from Eng- 
land, for he mentions in the beginning of the paper that the 
Philosophical Transactions for 1804, had just come into his 
hands ; and on page 89, paragraph 2, that certain of his 
notes were in England. We may be sure he had no know- 
ledge of Dalton's theory. In the paper ** On the Composition 
of Zeolite," published in 1811, he does not recur to them. I 
think these views are worthy of notice in the history of 
chemical theory. They were as certainly established as was 
possible with the analytical methods of that day. 

His very correct apprehension of the true problem of ana- 
lytical chemistry probably confirmed him in his error. In 
the second paper above referred to, on page 85, we find the 
following passage : 

** We have no real knowledge of the nature of a compound substance 
until we are acquainted with its proximate elements, or tnose matters by 
whose direct or immediate union it is produced ; for tHese only are its true 
elements. Thus, though we know that vegetable acids consist of oxygene, 
hydrogene, and carbon, we are not really acquainted with their composi- 
tion, because these are not their proximate — that is, their true elements, 
but are elements of their elements, or elements of these. It is evident 
what would be our acquaintance with sulphate of iron, for example, did 
we only know that a crystal of it consisted of iron, sulphur, oxygene and 
hydrogene ; or of carbonate of lime, if only that it was a compound of 
lime, carbon or diamond, and oxygene. In fact, totally dissimilar sub- 
stances may have the same ultimate element<t, and even probably in pre- 
cisely the same proportions ; nitrate of ammonia and hydrate of ammonia 
or crystals of caustic volatile alkali both ultimately consist of oxygene, 
hydrogene, and azote.'' 

This remarkably lucid passage could not be improved 
upon now, three quarters of a century later. Without doubt 
his exceedingly clear conception of importance of proxi- 
mate analysis led him to seek the laws relative to compounds 
in their proximate constituents; and he thought to have 
found them. 

The following passage, page 87, relating to the same 

10 
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subject, shows his perfect understanding of the inductive 
method, and the inherent indeterminateness of his analysis : 

'< It is evident there must be a precise quantity in which the elements of 
compounds are united together in them, otherwise a matter, which was not 
a simple one, would be liable in its several masses, to vary from itself, accor- 
ding as one or the other of its ingredients chanced to predominate ; but 
chemical experiments are unavoidably attended with too many sources of 
fallacy for this precise quantity to be discovered by them ; it is therefore to 
theory that we must owe the knowledge of it. For this purpose an hypoth- 
esis must be made, and its justness tried by a strict comparison with facts. 
If they are found at variance, the assumed hypothesis must be relinquished 
with candor as erroneous ; but should it, on the contrary, prove, on a mul- 
titude of trials, invariably to accord with the results of observation, as 
nearly as our means of determination authorize us to expect, we are war- 
ranted in believing that the principle of nature is obtained, as we then have 
all the proofs of its being so, which men can have of the justness of their 
theories : a constant and perfect agreement with the phenomena, as far as 
can be discovered." 

The following passage, page 29, shows how clearly the 
object to be attained was set forth in his own mind : 

** If the theory here advanced has any foundation in truth the discovery 
will introduce a degree of rigorous accuracy and certainty into chemistry, 
of which this science was thought to be ever incapable, by enabling the 
chemist, like the geometrician, to rectify by calculation the unavoidable 
errors of his manual operations, and by authorizing him to eliminate from 
the essential elements of a compound those products of its analysis whose 
quantity cannot be reduced to any admissible proportion. 

<* A certain knowledge of the exact proportions of the constituent prin- 
ciples of bodies, may likewise open to our view harmonious analogies be- 
tween the constitutions of related objects, general laws, &c., which at 
present totally escape us. In short, if it is founded in truth, its enabling 
the application of mathematics to chemistry cannot but be productive of 
material results." 

At the time his paper on the " Compounds of Fluorine" 
was published, the composition of fluor spar was still a mat- 
ter of doubt. The following is a sketch of a proposed 
method for determining it : 

<* If fluor spar, for instance, is a combination of oxide of calcium and 
fluoric acid, and this is expelled from the oxide merely by the force of fire, 
the decomposition of it will take place in closed vessels without the pres- 
ence of oxygen or of water ; fluoric acid will be obtained ; and the weight 
of this acid and the lime will be equal together to that of the original spar. 

" If the spar is metallic calcium and fluorine, and when heated in oxygen 
absorbs this, and parts with fluorine, it is fluorine which will be collected 
in the vessels, ana its weight and that of the lime will together exceed that 
of the spar by the oxygen of the lime." 

Further on he suggests the employment of vessels of 
fluor spar for the examination of fluorine. He then dis- 
cusses the phenomenon of intumescence as observed in 
fluor spar and similar substances, in order to correct an 
erroneous explanation of its nature that it was a "new state 
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of equilibrium induced by heat between the constituent 
parts of a body." 

'* Why is the change of quality limited to the surface ; how has been 
produced the central cavity ; what has forced away the matter which 
occupied it 7 A new element has been received from without, one which 
existed in the matter has been parted with in a state of vapor. This double 
action may probably be inferred wherever a matter presents this species of 
vegetation," (p. 100.) 

As the story of his analysis of a tear indicates, he was an 
exceedingly nice manipulator. . He was one of the very first 
who commenced the cardinal practice of modern analytical 
chemistry, the use of delicate methods and small quantities 
of material. His quantitative determinations were usually 
made with about a gramme, and his qualitative determina- 
tions often with almost invisible bits. In the examination of 
the "Native Compound of Sulphuret of Lead and Arsenic*' 
(binnite of Naumann) from Upper Valois, his " trials were 
made with particles little more than visible.'* On page 95 
he says : "A very minute fragment of fluor spar is fastened 
by means of clay to the end of a platina wire nearly as fine 
as a hair, which is the size I now employ even with fluxes." 
We have before noticed the neat and simple apparatus (p. 
97) for the detection of fluorine. On page 86 a method of 
making and using thin clay plates is given, which might, 
at the present time, be advantageously employed in blow- 

?ipe work, especially if they were made from a pure kaoline. 
'he paper on the " Method of Fixing Particles on the Sap- 
pare " (fibres of cyanite) contains repeated instances of his 
delicacy and neatness. 

Smithson's contributions to mineralogy consists princi- 
pally in the discovery of several new species. Native red 
lead was first examined by him and its having been derived 
from galena demonstrated. He also first observed chloride 
of potassium, in a native state from Vesuvius. He attributed 
its presence in lava to sublimation. The native compound 
of sulphuret of lead and arsenic is the rhombic mineral 
binnite (of Naumann), as is recognized by its locality, chem- 
ical composition, hardness and cleavage. He also described 
a native compound of sulphate of barium and fiuoride of cal- 
cium from Derbyshire. Naumann (Min., 9te Aufl., p. 261, 
Anmerkung 8) thinks, as is correct, that this is only a mix- 
ture and not a true species. 

The crystallographical observations of Smithson are of 
rather a rough character, owing perhaps to his instruments. 
They refer to the forms of electric calamine, of bournonite 
(the compound sulphuret from Huel Boys) and of ice. The 
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rhombic character of bournonite escaped him, he having 
taken it for quadratic. Snow he found to have the form of 
a double six-sided pyramid, with a lateral angle of about 
80° The various observations on its forms are so discrep- 
ant, however, that it is impossible to state which are correct. 
On page 81 he gives a crystallographical test to distinguish 
between the chlorides of barium and of strontium. The 
crystals of the one are rectangular, eight-sided plates; those 
of the other fibrous. 

At this point, a handful of Smithson's manuscripts may 
be mentioned, which escaped the fire at the institution in 
1865. They consisted of notes on various specimens of 
minerals and rocks belonging to his collection, and also 
several fragments of catalogues, which seem to have been 
begun in various years. The earliest bears the date 1796, 
the latest 1822. These are of little or no scientific value, 
except in so far as they illustrate the way in which he 
worked. The following are a few extracts from them : 

No. 1. — Carbonate of lime containing manganese, from near 
Aix la Chappelle. 

It dissolved in nitric acid with effervesence like carbonate of lime. The 
salt obtained from this solution by drying over a candle is quite white, but 
on heating more it becomes brown, and then on solution in water leaves a 
imall quantity of brown powder. Prussiate of soda and iron caused a 
white precipitate in solution of this stone, and in it the least blue was per- 
ceivable. Tincture of galls produced no black color with it. 

Some of the above nitrous salt melted on platinum with nitrate of pot- 
ash gave the green color of manganese. 

Copperas put into some of this nitrous solution caused a precipitate of 
sulphate of lime. 

This carbonate of lime and manganese becomes brown at the blow-pipe. 

This carbonate of lime and manganese colored borax red. 

No. 19. — Reduced nickel free from arsenic. 

It was made at the blow-pipe from oxide of nickel which had been fused 
with saltpetre. It contains admixed borax. It is infusible. It probably 
contains cobalt. 

No. 4. — Crust from the church bell of Torre del Greco, 
formed by the lava in 1794. 

There is a crystal in the little group which is the most regular. The two 
larger faces of this crystal seem to form an angle of 140** with the prism, 
and meet together at the summit in an angle of 80^. There is a broken 
crystal in the same group which seems to show that the four larger faces of 
the prism form together angles of 90**. The form of these crystals is 8- 
sided prisms and 4-sided pyramids and are similar to III. 55. d., having 
the four edges of the prism slightly truncated. 

No. 7. — A small group of native gold in 24-sided crystals 
from Vorospatak, in Trans^vania. 

The matrix is evidently a quartzose stone. Shows in many parts minute 
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crystals of quartz, and contains pyrites disseminated in it, which are 
probably auriferous. 

No. 25. — ^Arseniate of iron. Paris, September 25, 1820. 

1. Nitric acid was put on to some native arsenuret of cobalt to form nitrate 
of cobalt, and this matter formed as a sulphur colored powder in the mix- 
ture. It was washed and dried. 

2. Heated in a tube some water and crystals of arsenious acid sublimed 
and a dark mass remained. 

8. This dark mass heated on coal at the blow-pipe omitted fumes prob- 
ably of arsenious acid and became like a scoria of iron, but the magnet did 
not effect it. 

4. The scoria-like mass dissolved in borax with effervesence and spread 
much on the coal. This glass in the whole looked black, but where there 
were air-bubbles it had the color of chrysoberyl. 

6. This borax was heated in dilute muriatic acid in a tube. The acid 
quickly became yellow. 

Prussiate of soda and iron formed an abundant precipitate of prussian 
blue ; but nitrate of silver formed only a white curdy precipitate of chlo- 
ride of silver, and no arseniate of silver. 

It is probable, however, that the above yellow powder is arseniate or ar- 
senite of iron. 

No. 955.— Paris, May, 1819. 

1. In Mr. Stockhausen's catalogue this is called mountain cork, and said 
to be from DauphenSe. 

Both the black fibrous part and the white part, when held in the flamo 
of a candle, take fire and burn with a large name. 

When the white part was tried, a fluid matter like oil flowed from it and 
ran alons the lips of the pincers, and on cooling set with a crystalline tex- 
ture. The color was greenish, and it was soft and brittle like spermacite. 

No foatid animal smell was perceived during the combustion. 

The matter is more like adiposcere than mountain cork. 

No. 1166. Octahedral crystals from Clausthal. 

1. These crystals are easily broken. 

2. Put into pure muriatic acid, the fragments of it did not suffer any 
change. 

8. Per 89f at the blow-pipe they did not decrepitate, bat readily reduced 
to a white metal, which exhaled. 

4. They dissolve in borax with effervescence, without coloring it. Balls 
of a white metal were produced, but when the borax became fluid it soaked 
into the charcoal like alkali, and the whole disappeared. 

6. The form of the crystals is regular octahedral, with the six points cut 
off. 

6. Their color is gray, and their aspect metallic. 

7. Their fracture is perfectly tubular and parallel to the six corners of 
the octahedron. Their true form is a cube, fissile, parallel to its six faces. 

N. B. — These are, most probably, common sulphuret of lead. 

No. 1564. — ^Native gold from the Edder, a river in Hessia^ 
in Germany. 

I had it from Gapt. Stockhausen's cabinet. 
N. B. — ^It is only mica. 
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No. 1689. — A button, which is a white compound of cop- 
per, etc. 

1. Melted on a bit of elate with saltpetre — the solution of this salt gave 
a yellow precipitate, with nitrate of silver. 

2. Melted on the coal the metal spread ; no flowers of oxide. It was 
very fusible ; seemed white while melted ; the cooled button filed was yel- 
low like brass ; hence, perhaps, an alloy of copper and zinc or tin. 

8. It dissolved wholly in nitric acid, forming a clear blue solution ; ex- 
haled dry, and pure water added, a small quantity of grey powder was left 
insoluble. 

This solution poured into much water became milky, and some of this 
milky liquor put into a watch glass with ammonia, and then nitrate of siU 
ver added, yielded a yellow precipitate. 

No. 1672. — ^Braunkohle mit Stockwcrk vom Ahlberge bei 
Mariendorf. 

In the fire it emits a copious pungent smoke, which pains the eyes greatly. 
An incombustible residuum remains of the form and nearly size of the bit 
of wood, which very slowly burned to a white ash. (Paris, March 2, 1820.) 

With saltpetre this incombustible residuum burned like anthracite. While 
the saltpetre was fluid it looked like a dark green color, though not like 
manganese. On fusing again this color vanished, but on sudden cooling in 
water the blue was restored. The solution in water was not green, and did 
not become red. 

No. 1766.— Fuller's earth. 

1. Does not lose its black color in wkter. 

2. Decrepitates. 

8. Melts easily into a black glass, which seems opaque. 
4. This black glass is taken up by the magnet 
6. Adheres to the tongue. 

6. Kubbed with a little water on a bit of unglazed china it gives a yellow 
greenish color. 

7. Found in a basalt quarry at Wilhelmshohe, 1804. 

No. 2012. — Green clay found by self near Frankfort, April 
the — , 1805. 

1. In a moist state it is very lubric. 

2. Compressed in this state to a thin plate it is considerably hard. 

8. In the flre hardens and melts to a black glass ; is not very fusible, 
and shows no inflation. 

4. Seems to dissolve in borax without much difficulty, and colors it very 
green. If a great quantity of the clay is put to the borax, a black bead is 
obtained. 

6. I found it adhering to (coating one side of) a mass of lava lately 
extracted from the earth. It had probably formed in a fissure of the lava 
stratum. 

6. Strongly heated on coal it became black, and the edges melted to a 
black elass. In this state it was not drawn on by the horse-shoe magnet ; 
but reduced to powder, on a brass plate, some of the powder was taken 
up. 

7. Sulphate of soda and iron did not dissolve it, but the bead became 
slightly milky on cooling. 

8. Put into water it falls into lumps like curds, but which pressed with 
the fingers, reduce to a powder. 
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No. 2952. Unknown plated metallic ore, said to come from 
the Hartz, in my cabinet marked No. 2952. 

1. Its color is grey, like that of lead or sulphuret of zinc. 

2. It is brittle. 

8. Has the metallic gloss and opacity. 

4. Per ae on the charcoal decrepitates greatly. 

5. With borax melts, effervesces, emits a white smoke, and exhales, 
leaving a small ball of white metal, which appears to be lead, as it is en- 
tirely fluid when not very hot. 

6. "Melted in the gold spoon with carbonate of soda produces a greyish 
mass; water added formed a black powder, and the solution stained silver 
only very slightly. This solution being mixed with nitric acid produced 
but a very slight smell of sulphide of soda, and the black powder continued 
insoluble. 

7. Reduced to powder and very strong nitric acid poured on it there was 
no effect, but gradually a very gentle effervescence took place, the ore was 
decomposed and sulphur became visible. 

8. A small bit held at the end of a clay-slip in the flame of the lamp it 

Sartially melts and glazes the clay-bit around itself. The flame being 
irected on it by the blow-pipe it melts to a metallic ball and spreads a 
yellow gloss on the clay. The little metallic button, being separated from 
the clay-bit and beat on the steel plate, extended to a thin and hot plate 
which was flexible like lead. 

9. The solution No. 7 afforded colorless octahedral crystals. 

No. 3093— Black slate. 

1. It feels very light. 

2. The lens shows particles of mica in it. 

3. Before the blow- pipe it takes fire and burns with a flame like coals, 
bat does not melt, leaving a greyish mass of its former shape and volume. 
This mass ia as hard as the slate. The burned bit put into muriatic acid 
produced a smell of liver of sulphur. 

4. Another burned bit at a strong fire melted quickly at the angles to a 
glossy black matter. It did not stain silver — was not drawn by the mag- 
net. Put on to silver with a drop of muriatic acid it made some small 
spots on it. 

6. Put into pure muriatic acid it effervesced so slowly as to be scarcely 
visible, and the smaller bits did not fall to powder or soften. Put in pow- 
der into muriatic acid the effervescence was more sensible, but I could not 
not find that the solution reddened sensibly the fiame of a candle. 

N. B. — This might prove a new test. 

No. 8912. — Carbonate of lime. St. Andreasberg. 



f^^ 



oe = 90° 

no = 127° 80' 

nc = 142° 30' 



From the above flgnres it is probable that the faces n are those of the 
rtaombohedron, h, fig 7, Hauy, tnough the angles differ by Z" 16^ 

[_|R:0 = 127°15'. L] 
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No, 8926. — ^Black lead pencil bought at Frankfort. May, 
1805. 

1. It cost thirty-six kreutsers, or about one Bhilling and two pence, Eng- 
lish. 

2. Held in the candle the point does not soften or seem affected. 

8. A bit heated at the blow-pipe in the spoon emits a copious white smoke 
without any sensible smell oi sulphur, and the smoke settled as a white 
powder on bodies. The bit of pencil falls into a coarse scaly powder. This 
powder looked so like the scaly manganese or iron I suspected its being 
such ; but melted with saltpetre it consumed and did not impart to it the 
least bit of green. 

A bit of the pencil heated with carbonate of soda did not form visible 
liver of sulphur, but the solution of the mass stained silver. 

No. 8926. — ^Factitious pencil bought at Frankfort in 1805. 

1. A bit exposed at the blow-pipe burns with a flame and emits a copious 
white smoke. A matter remains which falls to powder under the touch 
and seems to be plumbago. 

No. 5763. — ^Perhaps Fluorspar, from a lead mine, Matlock 
bath, in Derbyshire, 1799. 

1. Powdered, and put into muriatic acid, there is a momentary efferves- 
cence from some particles of carbonate of lime but no sensible diminution 
of the powder. 

2. Heated in sulphuric acid on a bit of glass it effervesced much, but the 
glass was not depolished. 

8. Sulphate of soda formed hydrated sulphate of lime in the solution 
No. 1. 

4. It melted with carbonate of soda, with effervescence, and formed a 
transparent glass, with opaque white quartz in it which more alkali did not 
dissolve. 

5. This stone scratches glass. 

6. The glass (4) was treated with muriatic acid ; the whole did not dis- 
solve. 

7. This muriatic solution exhaled dry, left no crystals on adding water. 
On drying again, and heating more, and adding a small quantity, a dark 
matter, probably oxide of manganese, was left. 

Sulphuric acid added to this solution formed no immediate precipitate, 
but one of hydrated sulphate of lime formed. 

These minute experiments are recorded for a considerable 
number of specimens. It may be that there were many 
more of them than have been preserved. They show with 
what careful and minute accuracy Smithson worked and 
noted all he did. A large number of these notes were of 
rocks and clays. This seems to have been the only way in 
which he busied himself with geology. 

A system of chemical nomenclature was made use of in 
these jottings which, perhaps, deserves notice on account 
of its curiousness. It is an extension of the astronomical 
signs, as applied to certain of the metals. They are as fol- 
lows : 
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Carbonic Acid. 
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Distilled Vinegar. 


A Cp Carbonate of Lime 
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The following extracts illustrate his manner of thinking: 

'' Ghemifltry is yet bo new a science, what we know of it bears so small a 
proportion to what we are ignorant of, our knowledge in every department 
of it is so incomplete, so broken, consisting so entirely of isolated points 
thinly scattered like Incid specks on a vast field of darkness, that no re- 
searcnes can be undertaken without producing some facts, leading to some 
consequences, which extend beyond the boundaries of their immediate 
object," (p. 26.) 

<* The only requisite for this operation (crystallization) is a freedom of 
motion in the masses which tend to unite, which allows them to yield to 
the impulse which propels them together, and to obey that sort of polarity 
which occasions them to present to each other the parts adapted t6 mutual 
union," (p. 81.) 

"I doubt the existence of triple, quadruple, &c., compounds ; I believe 
that all eombination ia binary; that no substance whatever has more than 
two proximate or true elements," (p. 86.) 

" Man^ persons, from experiencing much difficulty in comprehending 
the combination together of the earths, have been led to suppose the exis- 
tence of undiscovered acids in stony crystals. If quartz itself be consid- 
ered as an acid, to which order of bodies its qualities much more nearly 
assimilate it, than to the earths, their composition becomes readily intelli- 
gible. They will then be neutral salts, silicates, either simple or compound , ' * 
(p. 46.) 

It would be interesting to know if this be the first men- 
tion of the acid nature of silica ; if so, it should be noticed. 
This was written in January, 1811 : 

" A knowledge of the productions of art, and of its operations, is indis- 
pensable to the geologist. Bold is the man who undertakes to assign effects 
to agents with which he has no acquaintance ; which he never has beheld 
in action ; to whose indisputable results he is an utter stranger ; who en- 
gages in the fabrication of a world alike unskilled in the forces and the 
materials which he employs," (p. 70.) 

The following passages would not be lost on certain mod- 
ern philosophers : 

** A want of due conviction that the materials of the globe and the pro- 
ducts of the laboratory are the same, that what nature affords spontaneously 
to men, and what the art of the chemist prepares, differ no ways but in 
the sources from whence they are derived, has given to the industry of the 
collector of mineral bodies an erroneous direction," (p. 94.) 

** There may be persons who, measuring the importance of the subject by 
the magnitude of the objects, will cast a supercilious look on this discussion 
(on intumescence ); but the particle and tne planet are subject to the same 
laws: and what 'is learned upon the one will be known of the other," 
(p. 101.) 

** In the arts of an ancient people much may be seen concerning them ; 
the progress they have made in knowledge of various kinds ; their habits ; 
their ideas on many subjects," (p. 101.) 

" It is in his knowledge that man has found his greatness and his happi> 
ness, the high superiority which he holds over the other animals who in- 
habit the earth with him, and consequently no ignorance is probably with- 
4%vf loRg t/> him no error without evil." ^d. 104.^ 
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I have thus attempted to indicate the salient parts of 
Smithson's scientific achievement. More interesting than 
the work, however, is the w^orker. He was eminently an 
experimenter. All through his papers he is found dili- 
gently collecting facts before he proceeds to theorize. This 
IS well shown in his very first paper, that on the so-called 
Tabasheer. Perhaps the most finished of his papers is that 
" On a Fibrous Metallic Copper," combining, as it does, an 
ingenious explanation of a singular phenomenon and sub- 
sequent confirmatory experiments. 

His style, so clear, so direct, and so exact, is a model for 
scientific purposes. Of this the extracts above given are good 
specimens. The paper just referred to, on fibrous copper, 
and that that on native minium are others. 

Of his neatness as a manipulator and skill in devising ap- 
paratus I have already spoken. 

The papers on "Improvements of Lamps" and an "Im- 
proved Method of Making Coflfee " show his practical turn. 

It is in the last paper but one of the book relative to the 
" Formation of Kirkdale Cave," that we, perhaps, best of all 
discover the true fibre of Smithson's mind. The paper was 
a refutation of the idea of the Reliquiae Diluviance^ which 
attempted to refer this cave and some bones found in it to 
the flood of Genesis. Smithson discusses the subject with the 
greatest cogency, showing the utter failure of the theory to 
account for the facts. His argument is of the greatest per- 
spicuity and justness, so correctly does he apprehend every 
point. This discussion has, of course, lost all its interest at 
this day, but it had not then, when geology was so imper- 
fectly known. In the last section of this paper the subject 
is the Deluge, and the eflfects which must have followed. 
With real eloquence he shoWs that, if the secondary lime- 
stones were formed during the flood, "embalmed cities, with 
their monuments" would be found in "every limestone 
quarry." Such antiquities as these being wholly unknown, 
he concludes that the removal of the effects of the deluge, 
like the deluge itself, was due to supernatural causes. 

"To a miracle, then," he says, "which swept away all 
that could recall that day of death, when Hhe windows of 
heaven were opened' upon mankind, must we refer what 
no natural means are adequate to explain. For this stupen- 
pendous prodigy, 

" Like the baseless fabric of a vision, 
Left not a wreck behind." 
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Aceonnt of chemical experiments on tab»> 

sheer, 1. 
Aocount of discoTery of natiye minium, 

82. 
Acids, discovery oi; in mineral substances, 

82, 134, 144. 
Ampdre on metallic tin, 74. 
Analysis of calamines, 18. 
Anal3rsis of tabasheer, 1. 
Animal greens, 64. 

Arid, distinction between dry and, 20. 
Ark, Noah*s, described in the Bible, perils 

0^106. 
Arsenic, detection of minute quantities of, 

76. 
sulphuret of, 65, 13% 144, 147. 
Arsenical acid, test of, 84. 
Arts of ancient peoples, 101. 

Balance, description of, by Dr. Black, 117. 

notes on, by SmithBon, 119, 137. 
Bamboo, tabasheer fh>m, 1. 
Bankf*, Sir Joseph, letter to, 32. 
Barium, sulphates of, 71, 81, 132, 134. 
BasaltH, Gregory Watts on, 127. 
Beck, Lewis C, on igneous action, 190. 
Belzoni, Mr., specimen fh>m, 102. 
Benefactions to science, 124. 
Bergman on calamines, 18. 

on femambuc wood. 96. 

employed sugar loaf paper, 61. 
Berselius on blow-pipe, 92, 96. 

on plomb gomme, 07. 
Binary compounds, 34. 
Binnite, 65, 147. 
Bleyberg, calamine flfom, 18. 
Blow-pipe apparatus, 86. 
Boracic acid, test of; 84. 
Boumonite, 34. 
Boyle on muriate of iron, 68. 
Buekland's ReliqusB Diluvianas, 104. 

Calamines, analyses of, 18, 125, 144, 145. 

Calcium, fluoride of, 71. 

Capillary metallic tin, 74. 

Carbonic acid, test of, 86. 

Cave, formation of the Kirkdale. 103. 

Character of Smithson, W. R. Johnson, 123. 

Chemical analysis of calamines, 18. 

experiments on tabasheer, 1. 

nomenclature of Bmithson, 152. 
Chemistry, Smithson on. 26, 125. 
Chloride of potassium, disoovery of, in the 

earth, 89. 
Chromic acid, test of, 84. 
Clarke, Dr., on form of ice. 80. 
Clay, method of forming plates oi; 80. 
Clement, experiments of, 74. 
Coifee, improved method of making, 87, 

136, 156. 
Coloring matters of vegetables, 68, 131. 
Colors, method of fixing, 120. 

of Egyptian paintings, 101, 102, 136. 
Combination, all binary, 36. 



Compounds of fluorine, 94 
Compounds, quadruple and binary, 34 
Composition of compound sulphuret from 

Huel Boys. 34. 
Composition of seolite, 42. 
Conflagration of the earth, 52. 
Cookery, improvements izi, 88. 
Copper, 68, 132. 

Com poppv, coloring matter of, 63. 
Crayon colors, method of fixing, 120. 
Cronstedt, Baron, on seolite, 45. 
Crystalline form of ice, 80. 
Crystallization, Smithson on, 126. 
Crystallography, Smithson's papers on, 147. 
Crystals, ores of copper in, 39. 
Curtin, Mr., specimen from. 102. 
Cyanite, notice of Smithson^s paper on, 135^ 

Dalton*s theory, 145. 
Davy, Humphrey, discovery by, 44. 
D*Ayen, Duke, on muriate of iron, 58. 
De Laumont on plomb gomme, G7. 
Deluge, views of a universal, 104, 139, 155. 
Derbyshire, calamine from, 22. 
De Saussure^s contrivances. 91. 
De Thury, H., on forms of ice, 80. 
Detection of very minute quantities oi 

arsenic and mercury, 75. 
Diamonds, experiments with, 93. 
Discovery of acids in mineral substances, 
82. 

of chloride of potassium in the earth, 89. 

of native minium, 32. 
Dry, distinction between arid and, 20. 

Earth, changes observed in, 103. 

discovery of chloride of potassium in, 89. 
Economy, importance and advantages of; 

88, 136. . 

Egyptian colors, examination of, 101. 
Elephant, hairy, of Siberia, 112. 
Elm tree, ulmin fh>m, 47. 
Error always associated with evil, 104. 
Examination of some Egyptian colors, 101. 
Experiments on decay oi animal muscle, 

109. 
Extinguishing lamps, 79. 
Extracts fh>m Smithson*s writings, 154 

Fibrous metallic copper. 68. 

Fingal's cave, Smithson s visit to, 139. 

Fixing crayon colors, method of, 120. 

Florentine experiment, 76. 

Fluoride of calcium, 71. 

Fluorine, compounds of, 94, 136, 144, 146. 

Fluor spar, nature of, 95. 

Fossil world, absence of human remains 

in, 114 
Fourcroy, observations of, 35, 69. 
Franklin, founding of a library by, 123. 
Fuel for chemical lamps, 134. 
Fusibility, experiments on, 93. 
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Gay Lossao, obserrations oi; 84. 
Girard, benevolence of; 123. 

Habitations, Smithson on, 138. 
Hail, form of cryRtals of, 80. 
Hatchett*8 experiments on sulphorets, 85. 
HaCly, Abbd, analyses quoted by, 98. 

on calamines, 18, 126. 

on form of ice, 80. 

on specular iron ore, 64. 

on seolite, 42. 
Henry on muriate of soda, 67. 
Honorable notice of Smithson's researches, 

132. 
Huel Boys, sulphuret from, 34. 
Human remains, total absence of^ in foesU 

world, 114. 
Hutton, Dr., compliments oi; to Smithson, 
119. 

on zeolite, 43. 

Ice, crystalline form of, 80, 134, 147. 

Igneous action, Lewis C. Beck on, 130. 
Smithson on, 130. 

Ignorance always attended with loss, 104. 

Improved method of making coffee, 87. 

Improvements in lamps, 78. 

Increase of knowledge by Smithsoi^ 124. 

Inspiration of book recording a universal 
deluge, IM. 

Irby, J. R. McD., on the works and char- 
acter of Smithson, 143. 

Iron, reduced from fibrous to granular 
state, 127. 

Isis, coloring matter of figure of; 102. 

Johnson, Walter R., on scientific character 
and researches of Smithson, 123. 

Kennedy on zeolite, 43. 

Kirkdale Cave, on formation of; 103, 137, 166. 

Klaproth on barytes and soda, 66. 

on topaz, 06. 

on ulmin, 47. 

on zeolite, 42, 46. 
Knowledge, Smithson on. 104, 124, 139. 
Kryolite, experiments with, 98. 

Lamps, improvements in, 78, 133, 155. 
Lead, aluminate of, 07. 
sulphuret of, 65, 147. 
Letter from Dr. Black describing a very 

sensible balance, 117. 
Letter of Smithson to Sir Joseph Banks, 32. 
Lewis, Wm., on muriate of iron, 68. 

Maclure, endowment by, pf an academy 
for science, 123. 

Magnitude of objects not a test of their 
importance, 101. 

Manuscripts of Smithson, 137, 148. 

Marcet, experiments of, 46. 
on dropHical fluids, 66. 

Marsh, experiments on arsenic, 133. 

Means of aiscrimination between sulphates 
of barium and strontium, 81. 

Memoir on scientific character and re- 
searches of Smithson, by W. R. John- 
son, 123. 

Mendip Hill calamine. 21. 

Mercury, detection oi minute quantities 
oi; 75, 132, 144. 

Mesotype, 43. 

Metallic copper, fibrous, 68. 

Metallic tin. 74. 

Method of fixing crayon colors, 120. 

Method of fixing particles on the sappare, 
90. 

Mineralogy, Smithson's papers on, 147. 

Mineral substances, acids in, 82, 134. 



Minium, account of discovery of; 82, 128. 
Miracle to sweep away consequences of 

deluge, 117. 
Molybdic acid, test of, 85. 
Mulberry, coloring matter of; 62. 
Muriatic acid, test of, 83. 
Mull, Smithson's visit to, 139. 

Native combination of sulphate of barium 

and fluoride of calcium, 71. 
Native compound of sulphuret of lead and 

arsenic, 66. 
Native hydrous aluminate of leader plomb 

gomme, 67. 
Native minium, 82. 
Natrolite, 42. 
Naumann,65. 
Nitric acid, test of; 86. 
Noah's ark, 106, 107. 
Northwitch, Smithson's visit to, 140. 
Notes on minerals and rocks by Smithson, 

148. 

Oban, 8mithson*s visit to, 140. 
Observations on Penn's theory of the Kirk- 
dale Cave, 103. 

Particle and planet subject to same laws, 
101. 

Pelletier*s experiments on calamines, 24. 

Penetration of solids by fluids, 76. 

Penn's theory of the formation of the Kirk- 
dale cave, 103. 

Phosphoric acid, test of; 84. 

Plomo gomme, 67, 131. 

Potassium, chloride of, in the earth, 89,136. 

Proportion of elements, Smithson*s theory 
of; 29, 37. 

Psammis, King, specimen from tomb of; 
102. 

Quadruple and binary compounds, 34. 

Researches of Smithson, W. R. Johnson. 

123, 
Rosier, on sappare, 91. 
Russell, Dr., on tabasheer, 1. 

Saline substance from Mount Vesuvius, 62. 

Sap green, coloring matter, 64. 

Sap of the elm tree. 61. 

Sappare, method of fixing particles on the. 

90, 135, 147. 
Saussure's sappare, 87, 91. 
Silica, acid nature of, 154. 

test of, 86. 
Silver mines of North Carolina, 128. 
Smithson fund, April, 1844, 141. 
Smithson, James, account of unpublished 
writing of, 138. 

manuf>cripts of, 137. 

on the works and character of, J. R. Mc- 
D. Irby, 143. 

scientific character and researches oi; 
by W. R. Johnson, 123. 

scientific journeys of; 139. 
Snow, form of crystals, 80. 
Somersetshire, calamine from, 21. 
Staffa. Smithson's visit to, 139. 
Strontium, sulphates of; 81, 134, 144. 
Struve on zeolite, 46. 
Sugar-loaf paper, coloring matter of; 61. 
Sulphates of barium and strontium, 71, 81, 

114, 132. 
Sulphur, blow-pipe test for, 144» 
Sulphuret from Huel Boys, 34. 
Sulphuret of lead and arsenic, 66. 
Sulphurets, paper on, 34, 129, 131, 144. 
Sulphuric acid, test of, 83. 
Sjrmools used by Smithson, 163. 
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Tabftsheer, account of the ohemioal exper* 

iments on, 1, 130, 144, 165. 
Tea, improyed method of making, 87. 
Tear, analysis of a, 147. 
Tennant, Smithson, disooTery of plomb 

gomme, G7. 
experiments of; 66. 
Theory of formation of Eirkdale Cave, 

103. 
Thomson on olmin. 47. 
Tin, capilianr metallic, 74. 
Tomb of Kmg Psammls, specimen trom, 

102. 
Topaz, experiments with, 06. 
Tours of smithson, 139, 140. 
Tungstio acid, test of. 86. 
Tumsol, coloring matter of; fiO. 



Ulmin, substance from elm tree, 47, 130. 

Vauquelin on Eoolite, 42, 46. 
Vegetables, coloring matter of; 68. 
Vesuvius, analysis of matter from, 89. 

saline substance from, 62, 130. 
Violet, coloring matter of; 60. 
Volcanoes, 63, 130. 

Watt, Gregory, on basalts, 127. 
Wax lamps, 79. 
Werner on minerals, 90. 
Wicks of lamps, 78. 

Works and character of Smithson, J. 
McD. Irby, 143. 

Zeolite, composition of; 42, 129, 146. 
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